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A DECREASE in the body’s exchangeable potassium (K,) 
is usually due to excessive losses of this ion, and it can be 
corrected with supplements of potassium. This is what is 
ordinarily meant by potassium deficiency. But sometimes 
the K, is reduced without obvious explanation, and supple- 
ments fail to restore the values to normal. Birkenfeld et al. 
(1958), who reserved the term potassium depletion for 
this state, attributed it to failure of the cells to maintain a 
normal potassium content because the cellular metabolism 
was disturbed. The K, may also be diminished because of 
reduction in the total muscle mass, but in this case the 
potassium content of the individual cells is normal, and 
the condition may be termed a pseudodepletion. 

States of potassium deficiency caused by abnormal 
losses have been thoroughly studied (Schwartz and Rel- 
man 1953, Fourman and Hervey 1955, Vernet al. 1956, 
Demanet et al. 1958, Mach 1958), and have been excluded 
here. Our work is concerned with unexplained depletion 
and with pseudodepletion of potassium, investigated by 
means of *K, in patients with wasting, progressive 
muscular atrophy, heart-disease, and cirrhosis of the liver. 
For some cases tritiated water and *4Na were also used. 


Methods 

K, was determined one to four times in a control group of 
24 males and 24 females (12 healthy medical students, 12 
healthy nurses, and 24 convalescent patients who had not been 
immobilised for long), and in 108 patients, who fell into three 
groups: 

1. 25 wasted patients, whose body-weight was less than 
54 kg. for males and 46 kg. for females (i.e., those falling in the 
percentile of less than 3°, of the population), and whose 
corpulence index (C.1.) was less than 0-80. 


2. 10 subjects with progressive muscular dystrophy or with 
spinal progressive muscular atrophy, which had evolved over 
several years; this group we call amyotrophics. Subjects with 
malnutrition in this group were separated from the others, 
according to the same criteria of body-weight and C.I. as the 
wasted patients. 


3. 36 patients with heart-disease of various 2xtiology, and 
37 patients with cirrhosis of the liver, mostly of alcoholic origin. 
This group was divided into two subgroups, one (stage 11) 
including those patients with water retention (cedema or 
ascites), the other (stage 1) including those who, after treat- 
ment, no longer showed any sign of fluid retention when the 
K, was determined. 


PROFESSOR OF MEDICINE 


The following were excluded: patients over 80; patients 
whose C.I. was less than 0:80 (except for the wasted group), or 
more than 1-20 (except for the cardiacs and cirrhotics in 
stage 11, because it was impossible to distinguish whether the 
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rise in C.I. was due to water retention or increase of fat in these 
subjects); patients with concomitant illness which in itself 
might modify potassium metabolism or the K, value (diabetes 
mellitus, tuberculosis, neoplasm, febrile states); and patients 
who excreted excessive potassium in the urine or stools. Most 
of the K, determinations were performed after a supplement of 
potassium had been given by mouth to exclude simple 
deficiency. 

K, was measured with *?K from the Radiochemical Centre in 
Amersham, by the method of Corea et al. (1950), which is based 
on the determination of urine specific activity. In some cases, 
the K, was determined by the saliva specific activity as 
described by Nagant et al. (1961la). Radioactivity assays were 
measured with a Geiger-counter tube (type B 12, 20th Century 
Electronics, Ltd.). Urinary and salivary potassium, as well as 
serum sodium and potassium, were determined with the 
Eppendorff-type flame photometer of Netheler and Hinz. 

Urinary or salivary specific activity was determined in every 
subject 23, 24, and 25 hours after injecting 100 uC of #K 
(about 0:49 mEq. at a mean concentration of 24-1 mEq. per 
litre). The standard deviation of the three determinations was, 
for all the observed values, +4:15°%. Urinary-**K excretion 
over the test period averaged 4:2% (+2°6%) of the injected 
dose. The reproductibility of results in a single subject was 
tested by repeated K, determinations at weekly intervals in 
9 subjects (6 normals, 2 wasted, 1 stabilised cardiac); the 
standard deviation of results for this group was +2°6%. 

In the study of the equilibration-time of **K, further samples 
of urine or saliva were collected 44, 45, and 46 hours after 
injection. 

In addition to the K, determinations, assays were made of 
total body water (T.B.wW.) and exchangeable sodium (Na,) in 
27 subjects, and of T.B.w. alone in 6 more. T.B.W. or T-space 
was determined, on the same day as the K,, by the tritium 
method (equilibration-time 6 hours), adapted from that of 
Prentice et al. (1952). The patients being in a steady state, 
Na, was determined the day after the **K test, using *4Na 
(equilibration-time 24 hours), by the method of Forbes and 
Perley (1951). 

The cell-potassium concentration in wasted subjects was 
estimated by means of the formula of Corsa et al. (1956): 

** Cell-potassium concentration ’’ (mEq. per litre)= 

K,/kg. (mEq. per kg.) x 1000 
T-space (ml. per kg.) -Na-space (ml. per kg.) 

In subjects without detectable fluid retention, the proportion 
of body fat was calculated from the formula of Pace and 
Rathbun (1945): 

eet ee T.B.W. (%) 
Body fat (%) = 100 — aeu 


The c.1. was obtained by dividing the true weight of a 
patient by his theoretical weight, as expressed by the formula 
of Monnerot-Dumaine (1955): 

ae of. 

Theoretical weight = . = = 
where H is height in cm., and c the average of the circumference of 
the two wrists in cm. 

The theoretical weight calculated by this formula agrees 
closely with that obtained by the formula of Lorentz (1936). 
The c.1. shows the deviation of the actual weight from the 
theoretical weight based on height and bone development. The 
C.I. made it possible to delimit the wasted group (C.1. less than 
0-80), to separate malnourished patients from those with 
amyotrophy, and to have homogeneous groups of normal 
subjects, cardiacs, and cirrhotics in stage I, with a C.I. greater 
than 0:80 and less than 1:20, and therefore without wasting or 
obesity. In stage 11, the C.I. was increased because of fluid 
retention, and in a few cases because of obesity as well. 


N 
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Results 
The results obtained with an equilibration-time of 24 hours 
are shown in table I for males, and in table 11 for females. The 
average values for K, and K,/kg. in the 48 normal people 
are given for comparison. When the remaining results are 
expressed as a percentage of the normal, the different groups 
may be compared. Their mean values are shown in table II. 


Table Iv shows the mean values of K,, T.B.w., Na,, and some 
derived data from 33 subjects. 

Consideration of the individual data and of the mean values 
leads to the following conclusions: 


Group 1: Wasting 
In wasting, the K, was always diminished, but the K,/kg. 


TABLE I—DATA ON 68 MALE PATIENTS, WITH MEAN RESULTS OF THE CONTROL GROUP 





















































‘Coe ? ; Age Body- Body- Serum Serum | Ke/kg. 
wa Diagnosis ( gs weight height C.. potassium sodium Ke (mEq.) (mEq. per 
7 isin (kg.) (cm.) (mEq. per 1.) | (mEq. per 1.) kg. 
Control | group (24 subjects) } 
Mean + 30 67:3 174 0:97 | 3096 46-0 
$.D. is ne cm ae es 7-4 j +8 + 0-07 | + 332 $35 
Wasting, Type I | 
1 Septicemia (conv named * 60 46:3 161 0:78 | 5-0 137 1954 42:2 
2 Edentulous sa 50 47-0 161 0-79 45 141 2049 43:6 
3 Constitutional leanness . : 30 46:1 176 0:69 47 138 2250 48:8 
4 Viral infection (convalescent) . 25 52°55 180 0-75 46 132 2454 46:7 
5 Colitis .. as 5 - 56 51:8 169 0-75 | 39 141 2372 45:8 
6 Pleuritis .. 6 .. = 24 50:9 169 0-80 | 39 142 2268 44-6 
Mean .. ee ose 41 49-1 169 0-76 44 139 2225 45-3 
Wasting, Type II 
7 Panhypopituitarism = He 44 48-9 174 0-70 45 140 1792 36:6 
8 Gastrectomy ie ee ne 76 51-0 159 80 41 138 1624 31:8 
Amyotrophy with Malnutrition 
9 Progressive muscular dystrophy 54 54-0 177 0:80 5-0 140 1497 27:7 
10 99 ne 99 58 535 169 0:79 49 142 1197 22:4 
Amyotrophy without Malnutrition | 
1l Chronic anterior poliomyelitis . . 56 64-0 | 172 0:96 : 2350 36:7 
12 Amyotrophic lateral sclerosis . . 54 60:3 ' 175 0-83 \ 1950 32:3 
13 > * * 47 74-7 | 171 1-09 43 143 2530 33-9 
14 63 60:7 | 159 0-94 43 146 2393 39-4 
15 Amyotrophy (Charcot- Marie) . 52 69-7 169 1-04 46 149 2463 35:3 
Mean .. : 54 65-9 169 0:97 44 146 2337 35-5 
Cardiac Failure and meted metieier a II 
16 Cardiac failure 778 i ais 39 148 1878 24-1 
17 9 Ps 16 76:4 167 1-12 39 140 2055 26-9 
18 ee - 70 65:0 175 0-88 4-6 147 2048 31:5 
19 a ” 72 81:8 169 1-02 42 146 2250 27:5 
20 > % 63 60:5 176 0-85 42 138 1730 28:6 
21 » ” 49 915 162 1-44 4-2 142 1917 21-0 
22 ae a 53 83-6 170 1:20 47 143 2739 32:8 
23 9% - 73 65-0 167 1-00 3-9 153 1548 23-8 
24 ~ > 61 73-4 171 1:05 43 136 2008 27:4 
25 9 ’ 55 73-7 169 1-07 55 142 2520 34:2 
26 ee a 58 83-9 185 1-09 42 140 2245 26:8 
27 % 9 56 89:3 164 1:35 3-9 141 2211 24:8 
28 ” ” 75 82:0 173 1-23 5-4 134 2330 28:4 
29 Cirrhosis 65 77-7 169 1-21 3-4 131 1610 20:7 
30 = 65 60-4 162 1-02 3-4 133 1141 18:9 
31 ae 58 73-8 178 1-04 44 136 2160 29:3 
32 ae 63 70-2 172 1-06 3-0 132 } 1640 23:4 
33 9 57 66°7 161 1-05 3-0 117 } 1552 23:3 
34 = 52 101-8 168 1:43 3-6 136 2821 27°79 
35 9 64 70-6 166 1-04 36 125 1591 22:5 
36 4 47 76:0 174 1-09 3-2 133 | 2118 27:9 
37 99 56 89-3 174 1-24 39 134 2435 27:3 
38 » 64 72:8 164 1:10 3:2 132 1648 22:6 
39 ” 57 66:4 169 0:99 43 143 2298 34-6 
40 9” 54 70:9 160 1-10 42 143 1854 26:1 
41 ” 66 60-8 142 1-40 35 137 1598 26°3 
42 » 59 119-2 154 1-39 46 140 2685 22:5 
43 99 54 69-7 165 1-04 ae | 130 1722 24-7 
44 es 53 68:1 167 1-01 3-4 136 1633 24-0 
45 sy a - ee % 76 76:1 175 1-06 48 142 1957 25°7 
Mean .. i = “e 61 76-5 168 1:12 40 138 1998 26:2 
S.D. = Ss os As i +12-7 +7 +0-16 . +412 +39 
Cardiac Failure and ey Cirrhosis, Stage I 
46 Cardiac failure .. 48-6 157 0:88 43 135 1378 28:4 
47 9 99 40 69:5 170 1-02 46 132 2412 34:7 
48 99 > 74 555 161 0-86 48 130 1525 27:55 
49 99 : 55 66°5 175 0:93 4-7 146 2466 37:1 
50 ” » 71 60-3 171 | 0-87 48 140 1936 32'1 
51 9 ” 71 66-6 179 | 0:89 49 144 1645 24:7 
52 > ee 77 60:3 153 0-98 5-1 141 1683 27:9 
53 > ” 49 769 162 1:20 42 138 1716 22:3 
34 99 39 29 569 157 0-92 44 140 2084 36:6 
55 - * a - = 53 71-2 170 1-02 45 138 2903 40:8 
56 99 39 oe om - 61 708 169 0:97 43 140 2765 39-1 
57 >” 99 a. ~~ a 73 65:°8 169 0:93 3-4 139 1771 26:9 
58 Py >» a is oi 55 60-9 169 0-88 5:2 137 2663 43:7 
59 Cirrhosis . . = ‘- —s 64 58-7 166 0:87 3-6 133 1570 26:7 
60 a oe oe Boe 57 86:3 183 1-15 39 141 2138 24:8 
61 > 50 71-3 178 1:00 3-7 142 2384 33-4 
62 5 64 715 166 1-07 4-8 132 2236 313 
63 ” 64 63:7 164 0-96 35 143 1790 28:1 
64 ’ 69 58-4 170 0:85 46 147 1888 32:3 
65 9 62 63:5 165 1-05 3-7 140 1460 23-0 
66 % 57 61:7 169 0-92 39 148 2440 39:5 
67 >> 56 52:5 163 0:87 35 140 1574 30-0 
68 93 53 57-6 167 0-85 45 139 1938 33-6 
Mean 61 64-1 168 0-95 43 139 2016 315 
S.D. +84 +7 +0-10 . es 447 +60 
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was usually normal or increased (wasting, type 1). In some 
cases, it was decreased (wasting, type II). 

To the first type belong 21 subjects (6 men, 15 women) 
showing a 29-7°%, fall in K, but no decrease in K,/kg. To the 
second type belong 4 subjects (2 men, 2 women) whose K, 
was decreased by 47:3% and K,/kg. by 30-2%. 

Na, and T.B.W. were measured i in 3 men and 6 women of the 
first type. The mean values were diminished in absolute 
figures, but increased when related to weight (table Iv). 

Group 2: Amyotrophy 

In amyotrophy without malnutrition, the K, and K,/kg. 
values were equally decreased by 24-:3%. T.B.w. was measured 
in 3 subjects, and was lowered both in absolute figures and 
when related to weight. 

In the patients with amyotrophy who were underweight and 
had a low C.1., the K, values were depressed more than the 
K,/kg. values: 56:1% as compared with 39-3%. T.B.w. was 
determined in these 3 subjects, and was diminished in absolute 
figures. When referred to weight, it was decreased in 2 subjects 
and increased in 1. 


Group 3: Heart-disease and Cirrhosis of the Liver 
The results in the cardiac and cirrhotic patients have been 
pooled, because there was no significant difference between 
them (Nagant et al. 1960). Such a distinction would in any 
case be arbitrary, since several cirrhotics had cardiac failure. 
In the 30 men and 11 women who had water retention 


TABLE III—MEAN VALUES OF THE DIFFERENT GROUPS (°% OF NORMAL) 





oa | No. | A8€ | cx. | Ke | Ke/ks. 





” ” ” ” 


(yr.) (%) | (%) 

Group 1 | | | 
Wasting, -: : +e sta ate 21 | 3 0-71 | 70:3 | 99-4 
is a a .. | 4 | 66 | 0-77 | 52:7 | 69:8 

Group’? | | | 
Amyotrophy with malnutrition LS ae 0:76 | 43-9 | 60-7 
* without _,, | 7 | 51 | 0-96 | 75-7 | 75-7 

Group 3 | | | 
Cardiac failure, cirrhosis, stage . | 41 62 | 1:14 | 66-4 | 57-2 
- 32 | 60 | 0:96 | 66°6 | 69:3 

| | 





(stage I1) K, was diminished. The mean values were 1998 +412 
mEq. in the men, and 1522+-418 mEq. in the women. In all 
these patients, the percentage fall in K, (33-6%) was less than 
that in K,/kg. (42-8%); this was due to the increase in body- 
weight caused by water retention. 

In the 23 men and 9 women who no longer had water 
retention (stage 1) K, was lower than normal whether expressed 
in mEq. (2016+447 in men, 1505+222 in women) or in 
mEq. per kg. body-weight (31:5+6:0 in men, 265+3:5 in 
women). The percentage difference from normal was some- 
what greater for K, (33-4%) than for K,/kg. (29-7%). 

When a low K, was present with a normal serum-potassium 
level, there was no clinical or electrocardiographic evidence of 
disturbance in potassium metabolism. 

The level of K,, however, appeared to have prognostic 


TABLE II—DATA ON 40 FEMALE PATIENTS, WITH MEAN RESULTS OF THE CONTROL GROUP 






































Case | ’ ; | Age | Body- Body- | | Serum | Serum | Ke/kg. 
=p Diagnosis ioe ) | weight | height } C.I potassium sodium | Ke (mEq.) (mEq. per 
a) ’ (kg.) | (cm.) | (mEq. per 1.) | (mEq. per 1.) kg.) 
Control group (24 subjects) | | | 
Mean... és ae ne ee 57-0 164 0:94 Pe ae | 2133 375 
S.D. +3:8 +4 +0:04 ip oe | +168 +3°2 
Wasting, Type I | 
69 Anorexia nervosa ais om 20 35:7 160 0:63 45 150 1503 42:1 
70 | 9 ar oe wat 32 | 37:0 160 0:63 44 147 1388 37°55 
71 | ‘a a cas = eo ae. 33-1 164 0-61 | 38 132 1262 38-1 
72 Psychogenic malnutrition oe 38 | 35:1 164 0:59 | 4:7 143 1528 435 
73 ” 99 vie eats 20 | 43-4 164 0:76 40 146 | 1614 37:2 
74 | 99 9 os ee 27 | 43-0 | 165 0:70 40 145 1834 42:7 
75 Hyperthyroidism ot aie 37 41-1 163 | 0-68 | 39 140 | 1527 37:2 
76 va an 5c aval uae 45:3 160 0:80 43 146 } 1733 38:3 
77 Cholelithiasis .. os ce 58 44:2 157 0:76 | 49 138 1420 32:1 
78 Vesicular lambliasis ““ - 52 43:7 | 159 0:75 | 45 134 | 1430 32:7 
79 Nervous dyspepsia a Pen 35 43:9 160 0-75 | 42 142 | 1692 38:5 
80 Constitutional leanness aa 45:3 157 0:79 | 40 146 | 1768 39-0 
81 Phzochromocytoma.. = 27 38°4 158 0-60 | 3-7 140 | 1520 39-6 
82 Steatorrhea : ae ae 49 35°7 153 0:65 | 37 | 144 | 1148 32:2 
83 | Rheumatoid arthritis .. se 7 | 29:3 137 0:69 45 | 140 894 30°5 
| Mean .. te me EY a | 39:6 159 0-69 | 4:2 142 1484 37-4 
SNe ee ess - | 28 | +8 +007 | ie | +248 +40 
| Wasting, Type II | 
84 Angiocholitis (convalescent) .. 76 42:0 | 150 | 0:75 3-4 : 2 | 906 21-6 
85 | Chronic myelocytic leukemia .. 67 45-1 | 153 | 0:80 39 | 137 | 1232 27:3 
| Amyotrophy with Malnutrition | 
86 Amyotrophic lateral sclerosis .. 80 35:0 | 145 0:69 41 146 | 955 27:3 
Amyotrophy without Malnutrition | | | | | 
87 Progressive amyotrophy us 63 SO 61:5 | 171 | 0:95 45 147 1776 | 28:9 
88 | ” ” oe a 24 | 58:7 | 170 | 0:92 38 136 | 1473 25-1 
Cardiac Failure and eee seas Stage II | 
89 | Cardiac failure .. 76 48-5 145 | 1-05 | 43 } 148 1374 28:3 
90 | ” 9 ee an AS 70 | 85:3 | 158 | 1:33 46 139 2110 | 24:7 
91 | * - a ae ox 73 | 80:0 168 } 1:22 48 134 | 1274 15:9 
92 | ” an cas Ay i 76 | 724. | 153 118 | 50 146 | 1220 | 16-9 
93 | 99 99 eas ai a 49 | 83:3 | 173 1:24 | 3:0 H 144 | 1916 | 23-0 
32 | ” oh ois oa 4 77 48:9 144 0:97 5+] 145 | 871 | 17:8 
95 Cirrhosis 56 57-6 165 0:94 2:2 138 | 1450 | 25:2 
9 ” 53 93:2 | 153 1:56 41 139 1943 20:8 
97 99 | 54 58-4 141 | 1:14 | 48 132 1237 | 21:2 
98 9 - | 79 76:0 170 | 1:17 | 33 145 1257 16:5 
99 a ne me oo | 64 74:0 165 | 1-13 | 3:2 138 2085 28:2 
Mean .. e, iid ae, Ger” 70:7 } 158 | 1:18 | 40 141 1522 21:7 
| S.D. oe e Ree eee gene fame 2) |. 44 | +017 | cee aa +418 +46 
Cardiac Failure and ipa ne Stage I | | | 
100 Cardiac failure .. 63 68:3 160 | 1:10 4:7 145 | 1685 24:7 
101 | 9 9 x a8 re 74 | 64:9 150 1:07 49 138 | 1508 23-2 
102 | ” ” os ‘ae a 28 | 52:2 161 0:87 { 3-4 139 1586 30-4 
103 | ” ” oe a's oe | 80 | 45:1 150 0:82 | 35 139 | 1113 | 24-7 
104 | Cirrhosis .. 45 | 56:7 | 161 0:97 40 140 | 1588 28-0 
105 | ” 66 545 | 163 | 0:89 | 4:2 140 | 1197 22:0 
106 | 99 61 | 57:2 | 145 | 1:13 | 40 140 | 1430 25:0 
107 | - 62 } 55:0 159 0:89 | 45 142 | 1689 30:7 
108 | 51 55:6 | 156 0:95 | 4:2 141 1753 315 
| Mean i oe 56-5 | 156 0:97 4:2 140 1505 26:7 
| s.D = +68 +6 | +0-11 a +222 +35 


| | | | 
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TABLE IV—DERIVED DATA 
e . No. Ke Ee kg. T.B.W. Nac sis kg. ogg ety 
ases ex of loa (mEq. ‘aol aE DRE ; (m 4 per (mEq. per at 
subjects (mEq.) kg. litres % (mEq.) ) 1.) (Yo) 
Normal values ee - pits = M 3096 46:0 42 9 63:7 2878 43-3 72:2 13: o. 
Wasting, type I (4-6)*" oe ze M 3 2365 45:7 36:1 69-7 2430 47°8 65:5 48 
Amyotrophy with malnutrition (9, 10) a ae M 2 1347 25:1 27:8 515 os a 48:5 29-6 
Amyotrophy without malnutrition (13) ‘ M 1 2530 33-9 | 38:2 51-1 ee = 66:2 30:2 
Cardiac failure, cirrhosis, stage 11 (24-28, 42-45) . M 9 2113 26:5 52:7 66:6 4434 57:0 40-1 Ss 
- * ae stage I (56-58, 66-68) .. M 6 2184 35-4 39:3 63:8 3031 49:7 55-6 (12-9) 
Normal values F 2133 375 32-4 56-4 2244 39-1 65:'8 23-0 
Wasting, type I (71-73, 76, 78, 79). F 6 1543 38:1 25'8 63-6 1879 47-1 59-9 13:1 
Amyotrophy with malnutrition (86) F 1 955 27:3 22:2 63-4 : ae 43-0 13-4 
Amyotrophy without malnutrition (87, 88) F 2 1625 27:0 28-9 48:1 én - 56:2 34:3 
Cardiac failure, cirrhosis, stage 11 (94, 99) . F 2 1478 23-0 36:1 56:2 3046 49:3 40:9 ¥ 
» ms * stage I (103) . F 1 1113 24:7 24-1 54-1 2318 52-1 46:2 (26-1) 








* Nos. in parentheses refer to the case nos. in tables I and 11. 


value. Of the patients followed for more than 2 months, 6 of 
the 7 males (86%) whose K, was less than 1600 mEq. died 
within 18 months, compared with 12 of 36 patients (33%) 
whose K, exceeded 1600 mEq. This difference is statistically 
significant (P=0-01). Among the females, 5 of the 7 patients 
(71%) whose K, was less than 1400 mEq. died within 18 months, 
compared with only 3 of 12 (25%) whose K, exceeded this 
figure. Again this difference is significant (Pp =0-049). More- 
over, the 5 men with K, less than 1550 mEq., and the 4 women 
with K, less than 1250 mEgq., all died. 

Serial determinations of K, were performed in 18 subjects. 
In 10 whose condition was improving, the K, gradually 
increased. The rise was small, averaging 48 mEq. per week 
(range 15-113 mEq.). In the other 8 subjects, whose condition, 
except for 2, was worsening, the K, decreased. In 2 of these 
the fall was as great as 198 and 345 mEq. in a week. 

A potassium load of 300-840 mEq. weekly was given by 
mouth or intravenously for 1-3 weeks to 8 patients. Of these, 
5 had cedema, and 3 did not. There was no significant effect on 
K, (fig. 1), for in these circumstances, almost all the extra 
potassium is excreted. 

The equilibration-time of **K was studied in 24 subjects 
with fluid retention, and in 17 subjects without. In both groups 
equilibration was reached after 45 hours, but not after 24 hours 
(Nagant et al. 1961b). The rise in K, between 24 and 45 hours 
was 8-0% in oedematous, and 8-4% in non-cedematous, patients. 
Referred to body-weight, this increase was respectively 9-5°%, 
and 9-4%. In normal, wasted, and amyotrophic patients, 
equilibration was virtually reached after 24 hours. 

A decreased serum-potassium (<3-8 mEq. per litre) was 

found in 51:4°% of 





2400 all the cirrhotics, 
and in 63-6% of 
22004 cirrhotics with 


cedema. Only 11-1% 
of patients with car- 
diac disease had a 
low serum-potas- 
sium level. There 
was no correlation 
between the serum- 
potassium and the 
K,. A low serum- 
sodium (<135 
mEq. per litre) was 
noted in 29:7% of 
all the cirrhotics, 
and in 40-9% of the 
cirrhotics with fluid 
retention; 11:1% 
only of the cardiacs 
had a low serum- 
sodium level. 
T.B.w. and Na, 
were measured in 
11 patients (9 men, 
2 women) with fluid 
retention. The 
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Fig. 1—Changes in Ke in cardiacs and 
cirrhotics given potassium (300-840 mEq. 
per week). 
In none of the patients was the increase 
significant—i.e., greater than 200 mEq. per 
week. 


oOo 


T.B.W. values were increased in absolute figures, but this was 
only slight when related to body-weight. The Na, values were 
always increased, whether expressed in mEq. or in mEq. per 
kg. body-weight. The same values were determined in 7 
patients (6 men, 1 woman) without cedema. While the T.B.w. 
was never increased, either in absolute values or when referred 
to weight, the Na, and Na,/kg. were always augmented. 
Derived Data 

The derived data of the different groups are shown in table Iv. 

Group 1: Wasting.—In 3 wasted men the amount of body fat, 
calculated from the Pace and Rathbun formula, was 4:8°% of 
body-weight (normal 13-0°%), and in 6 women, it constituted 
13-1%, of body-weight (normal 23-0%). In these subjects, the 
mean K,/T.B.W. value was slightly decreased (men 65:5 mEq. 
per litre, women 59-9 mEq. per litre). The cell-potassium 
concentration of these 9 patients, estimated by means of the 
Corsa formula, was within normal limits in both sexes (men 
130-5 mEq. per litre, women 126-1 mEq. per litre). Using the 
mean values of K,/kg., Na-space, and T-space of our normal 
subjects, the cell-potassium concentration obtained from the 
Corsa formula is 138 mEq. per litre for men, and 131 mEq. per 
litre for women. 

Group 2: Amyotrophy.—In 3 patients who had amyotrophy 
without malnutrition, the calculated body fat was higher than 
normal. The K,/T.B.w. values were slightly diminished. In 
3 patients who had amyotrophy with malnutrition, the body fat, 
while decreased in the woman, was increased in the 2 men. The 
K,/T.B.W. values were strikingly diminished. 

Group 3: Heart-disease and cirrhosis of the liver.—In the 
cedematous cardiac and cirrhotic patients, body fat cannot be 
calculated because of fluid retention. As expected, the greatest 
fall in K,/T.B.w. was in this group (40-1 mEq. per litre in men, 
and 40-9 mEq. per litre in women). 

In 6 men who no longer had fluid retention, the body fat was 
normal, accounting for 12-9°%, of body-weight. This figure 
might be too low if some latent eedema—i.e., not detectable 
clinically—were present. In this group, the K,/T.B.w. value 
was much diminished (55-6 mEq. per litre). The results were 
similar in 1 woman. 

Discussion 

In wasting, when the decrease of body-weight is due 
primarily to loss of fat which is electrolyte-poor, and when 
muscle, the potassium reservoir, is relatively less affected, 
the K,/kg. ratio is normal or even slightly increased, 
despite the decrease of K, (wasting, type 1). In this group 
are found ambulant patients who have remained physically 
active, sometimes to a great extent, and who are at a stage 
of disease where protein catabolism is less important than 
the combustion of fats. When the weight loss is due to 
muscular wasting, related to the underlying cause either 
directly or as a result of immobilisation or reduction of 
physical activity, the K, and K,/kg. are both diminished 
(wasting, type 11). In this group are found patients with 
increased protein catabolism, as in renal insufficiency or 
malignant blood dyscrasia, and patients who have been 
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confined to bed for a long time. Patients who have 
amyotrophy with malnutrition also belong to this group. 

Whatever the K,./kg., the decrease in K, in these patients 
is due to loss of muscle which reduces the potassium 
reservoir. But the cell-potassium concentration is normal. 
This is pseudodepletion. Nevertheless, it may be that in 
certain cases of severe wasting, where the energy require- 
ments are not fulfilled, the potassium (which requires 
energy for its retention within the cell) leaves the cellular 
compartment; in certain cases, therefore, potassium 
depletion may be associated with pre-existing pseudo- 
depletion. 

In amyotrophy without malnutrition, the K, is 
diminished because of loss of muscle, and the K,/kg. is 
decreased because the normal body-weight is conserved. 
This is the type of disease in which muscle is in part 
replaced by adipose tissue; therefore the C.1. is normal. 

3 patients with amyotrophy were underweight and had 
a low c.1. 2 of them (cases 9 and 10) had an increased fat 
content, like the amyotrophics without malnutrition. 
Therefore the decrease in body-weight and C.I. must have 
been due to a still greater loss of muscle. Indeed, the 
K,/kg. of these patients was still further diminished. 
Case 86 had a decreased fat content; thus, the fall in 
K,/kg. is no greater in that instance than in amyotrophy 
without malnutrition. 

Whatever the body-weight and C.I. in these patients, the 
decrease in K, is due to a reduced potassium reservoir. 
There is no cellular depletion. Baldwin et al. (1952) 
showed by muscular biopsy that in amyotrophy the cellu- 
lar potassium, per gramme of non-collagenous nitrogen, 
is normal. This, again, is a pseudodepletion. 

We have been unable to find any systematic study with 
42K in pseudodepletion. Other workers, however, have 
investigated anorexia nervosa (Ljunggren et al. 1957b), 
hyperthyroidism (Wayne et al. 1958), and amyotrophy 
(Blahd et al. 1953, 1955), and our results agree with theirs. 
Moore et al. (1956) studied patients with wasting of type II. 
Other studies have not shown whether there was a 
deficiency as well as pseudodepletion, particularly in 
digestive disorders. 

In heart-disease and cirrhosis of the liver, the K, and 
K,/Kg. are decreased in almost every subject, often 
considerably. Among the oedematous patients, the value 
for K, exceeded the lower limit of normal (i.e., 2600 mEq. 
for males, 1800 mEq. for females) in 7 patients (cases 22, 
34, 42, 90, 93, 96, and 99), but these were all very fat, and 
in all but 1 the c.1. was 1:20 or more. Ljunggren et al. 
(1957a) have already described an augmented K, in very 
obese patients. 

When there is no longer any detectable fluid retention, 
the decrease of the K, values implies in some cases a loss 
of 50°, or more of the body potassium in men (cases 46, 
48, 59, 65, and 67) and 45°, in women (cases 103 and 105). 
In others the decrease was small (cases 55, 56, 58, and 
108). 

With or without fluid retention, the decrease in K, of 
cardiac and cirrhotic patients may be partly explained, as 
in the previous groups, by loss of muscle due to reduced 
physical activity, and especially in cirrhotics, by poor 
nutrition, The exclusion of subjects with a c.1. smaller 
than 0-80 substantially reduced the role of this additional 
factor of pseudodepletion. Furthermore, the K, is known 
to decrease with age, but only after the age of 60 in 
measurable amount (Sagild 1956). The mean age (61 
years) of the cardiacs and cirrhotics we studied shows that 
younger and older subjects are equally represented. As 


shown previously (Nagant et al. 1960), when the same 
age-groups are compared the difference from normal 
remains the same in the younger and in the older group. 
MacGillivray’s recent study (MacGillivray et al. 1960) 
of the modification of K, with age in women shows that 
in subjects over 60 the K, is more than 2000 mEq. and 
the K,/kg. more than 30 mEq. per kg. We found that 
only exceptionally were the values so high in women of 
this age-group with cardiac failure and cirrhosis. 

Thus pseudodepletion alone cannot explain the decrease 
in K, of these patients. There is probably also a depletion 
of cellular potassium, and several facts support this 
hypothesis: 

1. Comparing the group with cardiac failure or cirrhosis 
without cedema with a group characteristic of pseudodepletion 
and with an identical C.1.—i.e., amyotrophics without mal- 
nutrition, it can be seen (table 111) that the K, and the K,/kg. 
are lower in the cardiacs and cirrhotics than in the amyotrophics. 
If the decrease in K, and K,/kg. of the patients without cedema 
were entirely due to pseudodepletion, one would be led to 
conclude that the muscular wasting was even more important 
in these patients than in those with severe progressive amyo- 
trophy and consequently that they had a greater increase in body 
fat, since their C.I. is near normal. This seems very unlikely. 
The stage-I patients were no longer bedridden. The 6 patients 
in whom T.B.W. determinations were performed had a normal 
amount of body fat (12:9%). Furthermore, the K,/T.B.w. 
values were 16:3° lower in the cardiacs and cirrhotics without 
oedema, than in the amyotrophics without malnutrition (table Iv). 

2. In some cardiacs and cirrhotics whose condition became 
worse, repeated determinations showed phases of depletion 
which were too rapid to be explained by wasting. 

3. The K, decrease is accompanied by an increased Nae 
(table Iv). In the patients with fluid retention (stage 11), the 
T.B.W. was increased in absolute figures, but only slightly when 
related to weight. In these patients, the increase in Na, is 
greater than one would expect from this amount of water 
retention. In patients without oedema (stage 1) the T.B.W. was 
not increased but the Na, was. In relation to body-weight, a 
17-4°% rise in Na,/kg. was found in these as compared with a 
24:6%,, fall in K,/kg. Probably, therefore, the cell-potassium 
was replaced by sodium. It seems unlikely that these patients 
had an appreciable amount of clinically latent edema, because 
of the T.B.w. values and because the K,/kg. was decreased 
relatively less than the K,, in contrast to the findings for 
patients with oedema (table 111). 

These findings favour the hypothesis that in cardiac 
failure and cirrhosis a state of cellular potassium depletion 
is maintained for a while after the patients have lost their 
cedema. As shown in tables I and 1, the fall in K, varies 
from one patient to another, being large in most but small 
in others. Possibly in the evolution of heart-disease and 
cirrhosis of the liver there is a phase when water is no 
longer retained, but metabolic disorders are still present. 
In the next step toward recovery, the metabolic disorders 
may disappear. 

Cellular potassium depletion may be caused by cellular 
failure (hypoxia) due to heart-failure; it may also arise 
from secondary hyperaldosteronism, often seen in such 
patients and aggravated sometimes by diuretics or by 
paracentesis. The cellular replacement of potassium by 
sodium is enhanced in these circumstances. 

Cardiacs and cirrhotics differ from normal subjects not 
only by the decrease in K, characteristic of their condition 
but also by the delay in equilibration between the injected 
42K and the body *°K. This delay in equilibration is 
significant, but it is obvious that the extent of the rise of 
K, and K,/kg. between 24 and 45 hours is not so great as 
to modify the above interpretation of the decrease in these 
values. Furthermore, the delay is not due to water 
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retention, for it is as great or greater in subjects without 
cedema. It is probably another consequence of the cellular 
metabolic disorder which we have assumed exists in these 
patients. Indeed, patients with slight or no decrease in K, 
and K/k,g. (cases 56, 58, and 108) and hence without 
cellular depletion, did not show any delay in equilibration. 

Our results, concerning the K, and K,/kg. values in 
heart-failure and cirrhosis, agree with those of Aikawa et 
al. (1953, 1956) for cardiacs and cirrhotics with, and 
cirrhotics without, edema. Their differences from normal 
are greater than those of Birkenfeld et al. (1958), because 
these workers compared groups of cardiacs and cirrhotics 
which were not homogeneous with “ controls’? drawn 
from patients with various, and sometimes very serious, 
affections, who were often in a state of wasting. As for the 
Na,, van der Meer et al. (1960) found a greater rise in 
cardiacs than could be expected from the water retention, 
which supports our results. Concerning equilibration, 
only O’Meara et al. (1957) reported a delayed equilibra- 

Te) ee tion in patients with 

BEE Ke oedema. The delay in 

Not available for potassium equilibration in the 

C3 Possible increase in Ke absence of oedema 


| has not been demon- 
4 og d 


strated before. 

The different states 
of decrease in body 
potassium are shown 
schematically in fig. 

Fig. 2—Diagrammatic representation 

of the different kinds of decreased Ke. 

a=normal subject; 6=potassium 
deficiency ; c-potassium pseudode- 
pletion (in muscular wasting); and 


2, comparing in each 
case the K, with the 

d=cellular depletion of potassium (in 

metabolic disorder). 











= potassium capacity 
(Scribner and Bur- 
nell 1956), a theor- 
etical value which 
corresponds to the 
part of the reservoir 
which is capable of 
holding or binding potassium. As long as there is no 
disorder of cellular metabolism the potassium capacity is 
equal to the potassium reservoir, since the entire reservoir 
is available for potassium. 

In deficiency the potassium capacity is normal and the 
K, is diminished. The entire reservoir is available for 
potassium but is not filled. This deficiency may be 
corrected easily by increased intake of potassium. 
Deficiency arises when excessive loss of potassium—from 
the gastrointestinal tract (vomiting, diarrhoea, fistule) or 
the kidney (tubular nephropathies, diuretics)—is not 
balanced by an increase in absorption, or when insufficient 
intake (oral or parenteral deficiency, ion-exchange resins) 
is not met by a decrease in renal excretion. 

In muscular wasting, the potassium capacity and the K, 
are decreased together. The reservoir, entirely available 
for potassium, is full but small; there is no cellular 
depletion, but a pseudodepletion with neither clinical nor 
metabolic consequences. Potassium loads will have no 
effect. This group includes wasted patients of type I and 
11, and the amyotrophics. 

With an impairment in cellular metabolism, an acid- 
base imbalance, or the action of a mineralocorticoid, the 
cells are no longer capable of holding or binding potassium, 
and a part of the reservoir is not available for potassium 
(cellular depletion). The K, is also decreased, and the 
relation of K, to potassium capacity is normal (if it can be 
assumed that the fraction of the total potassium content 
measured by the K, is the same in these patients as in 


normal people). Here again, potassium does not correct 
the decrease in K,. The cause may be cellular (cardiac 
failure, hepatic cirrhosis), extracellular (disorders of acid- 
base balance), or hormonal (exogenous or endogenous; 
Conn’s syndrome, hypercorticism). 

These different states may be associated in a single case. 
A cardiac or cirrhotic patient (cellular depletion), bed- 
ridden for a long time (loss of lean body-mass: pseudo- 
depletion) and receiving diuretics without added potassium 
(deficiency), will be liable to all three kinds of decrease in 
body-potassium. It is important to Ccistinguish between 
states of pseudodepletion and those of depletion and 


deficiency. Depletion and deficiency alone may be 
included among the true disorders of potassium 
metabolism. 

Conclusions 


A decrease in K, was demonstrated in every patho- 
logical group which we studied. Attempts to correct the 
decrease in body-potassium arising from cellular depletion 
or pseudodepletion by an increased intake of potassium 
are useless. Treatment of the underlying cause alone, 
when possible, will correct it. Except for the cirrhotic 
group, such a state is seldom (10-15°,,) accompanied by 
hypokalemia. Although this kind of decrease in body- 
potassium is in itself asymptomatic, it is useful to be 
aware of its existence, since an additional loss of a certain 
quantity of potassium (deficiency) will worsen the clinical 
picture more if the potassium content is greatly diminished 
from the outset. In all cases of true deficiency, especially 
those caused by diuretics, the potassium content must be 
brought to normal levels by administration of potassium; 
indeed, because of their deficiency, these patients will 
retain potassium for a while. 

In heart-disease and cirrhosis of the liver, mortality 
statistics appear to show that the degree of K, decrease is 
of prognostic value; when large, indicating severe cellular 
depletion, the prognosis is grave; when less pronounced, 
especially with a tendency toward correction under therapy, 
the prognosis is good. 

Furthermore, our study demonstrates that although a 
cardiac or a cirrhotic may be completely relieved of edema 
(stage 1), disorders cf potassium metabolism may still be 
present, as shown by the persistance of an important 
decrease in K, and K,kg., 
equilibration between injected ‘*K and the body **K. 

Summary 

The exchangeable potassium (K,) was measured in 
48 normal people, 25 wasted patients, 10 patients with 
amyotrophy, and 73 patients with heart-disease or cirrhosis 
of the liver. 

All the patients had a diminished K, although there 
was no evidence of abnormal loss of potassium. 

In wasting and amyotrophy, the K, depends on the 
muscle mass (potassium reservoir). The K,/kg. ratio may 
be normal or low according to the proportion of muscle to 
fat. In either case the low K, is not a sign of potassium 
deficiency: it is a pseudodepletion. 

In heart-disease and cirrhosis of the liver, the K, and 
the K,/kg. are always decreased. This seems to be partly 
due to a pseudodepletion, and partly to a metabolic failure 
of the cells to maintain a normal potassium content 
(cellular depletion). A cellular metabolic disorder is sug- 
gested by a delay in equilibration between '*K and **°K 
in subjects both with and without cedema. The low K, of 
these patients could not be corrected by potassium 
supplements, as shown by loading studies. 


and a delay in the time of 
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From the Department of Head and Neck Surgery, King George VI 
Hospital, and the Medical Research Laboratory, Nairobi 


MALIGNANT disease of the head and neck presents a 
special problem in Kenya. Chemotherapy is the only 
form of treatment for patients with growths unsuitable 
for surgery, because radiotherapy is not available in East 
Africa. Hatch et al. (1956) reported that nitrogen mustard 
produced considerable symptomatic relief in more than 
half the patients they treated. An agent which produced 
worth-while relief in so high a proportion of patients who 
otherwise would have been untreated was thought worth 
a trial. We describe here the palliative treatment of 33 
such patients with large doses of nitrogen mustard 
(mustine hydrochloride), and we suggest that larger 
doses may be used safely if combined with autologous 
marrow infusions. 

Shapiro et al. (1955) noted the relatively high incidence of 
malignant disease of the paranasal sinuses and postnasal space 
in South Africa. This applies also to Kenya. In the five years 
1954-58, 644 patients with malignant disease were admitted to 
the King George VI Hospital, Nairobi. Excluding the brain 
and meninges, 208 (32°) of these had malignant growths of 


the head and neck. In 75 (12%) the nose or the anterior group 
of sinuses was the site of the disease, and in 6} (9%) the 
disease originated in the postnasal space. These figures 
differ considerably from those from Europe and America. 
Carcinoma of the paranasal sinuses accounts for only 0:2% of 
all malignant growths in America (May 1951), and 0:3% of 
those in Denmark (Clemmensen 1951). Lambert (1960) 
reported that growths of the postnasal space are found in 
only 2 or 3 patients per million of those seen at the Christie 
Hospital and Holt Radium Institute, Manchester. 


Selection of Patients 

Exenterative surgery, as described by Clifford (1960), 
was undertaken only on patients with a histologically 
well-differentiated growth involving the nose or the 
anterior group of paranasal sinuses. Lynch et al. (1950) 
reported that undifferentiated tumours respond most 
satisfactorily to 
nitrogen-mustard 
therapy, and Bass 
(1960) has con- 
firmed this, using 
nitrogen mustard 
for the palliation 
of lung cancer. 

In this series 
nitrogen mustard 
was used in two 
classes of case 
deemed _unsuit- 
able for surgery: 

1 Regional 
growths outside the 
scope of surgery 
(growths of the post- 
nasal space).—His- 
tologically, those 
treated were ana- 
plastic carcinoma or 
lymphoepithelioma. 
All these patients first attended when the disease had advanced 
to a state not usually seen in England or America (figs. 1 and 2). 
Nasal obstruction, epistaxis, orbital displacement, blindness, 
deafness, and large secondary cervical lymph-node masses were 
not uncommon, but the usual reason for seeking admission 
was either pain, due to trigeminal or brachial-plexus involve- 
ment, or severe respiratory obstruction. 

2. Generalised tumours.—These cases were in children with a 
round-cell sarcoma of the upper or lower jaw (figs. 3 and 4). 

This tumour 
is common in 
East Africa 
(Burkitt 
1958). Clini- 
cally it re- 
sembles a 
neuroblas- 
toma. Other 
organs are 
usually in- 
volved by the 
time the pa- 
tient is first 

een, and 
local _treat- 
ment of the 
jaw tumour 
is without 
benefit. In 
considering 
chemothera- 
py it must be 





Fig. 1—Gross bilateral cervical adenopathy 
secondary to a lymphoepithelioma of 
the postnasal space. 





2—Large mass of ulcerating malignant 
gland, left side of neck, secondary to anaplastic 
carcinoma of postnasal space. 


Fig. 
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Deposits in 
maxilla, and 





right 


Fig. 3—Round-cell tumour of left maxilla. 
left 


The growth has eroded into maxillary 
sinus. There were other deposits in retro- 


peritoneal lymph-nodes and in liver. a neuroblastoma. 





remembered that even in more advanced countries the treat- 
ment of these growths is entirely palliative, and that without 
treatment the end state for these patients is wretched: constant 
pain associated with a noxious purulent discharge from a 
broken-down tumour or cervical nodes makes living an almost 
intolerable burden. 

Treatment with Nitrogen Mustard 

At the King George VI Hospital nitrogen mustard has 
been used palliatively for these two types of case since 
1956. Initially the recommended pharmocopeeial dose 
(British Pharmacopeia 1958) was used, but in many 
patients the response was slight and the relief of symptoms 
transient or negligible. In the hope of relieving these more 
advanced cases, the dose of the drug was increased, and 
some patients were treated with doses higher than are 
normally used. 

Jacobson et al. (1946) recommended a dose of 0-1 mg. per 
kg. body-weight daily for four days. Karnofsky (1958) suggested 
a single dose of 1 mg. per kg. McFarland et al. (1959) treated 
1 patient with 1-4 mg. per kg.; at necropsy severe maceration 
of the gastrointestinal mucosa was noted. 

Experience in this department showed that in the type 
of case selected for treatment the tumour response 
depended on the amount of nitrogen mustard adminis- 
tered, and that patients with severe brachial-plexus 
neuralgia required larger doses to relieve symptoms. The 
accompanying table shows the results of treatment with 
large doses of nitrogen mustard. 

3 patients with far-advanced neoplasms died from the 
toxic effect of nitrogen mustard on the reticuloendothelial 
system. Our practice now is to administer 1 mg. nitrogen 
mustard per kg. body-weight, as 0:2 mg. per kg. intra- 
venously daily for five days. This produces, in all but 
the most advanced cases, alleviation of associated pressure 
symptoms (brachial-plexus neuralgia, respiratory distress, 
&c.). There were no deaths in 15 cases so treated, but 
depression of the white-blood-cell count was the rule. 
Symptomatic relief given by this regimen lasts for two to 
three months, and repeated courses are therefore necessary. 
Because of reports of viable marrow replacements by 
Humble and Newton (1958), Newton et al. (1959), and 
Beilby et al. (1960), we decided that, in some cases where 
even larger doses of nitrogen mustard would be necessary 





specimen from left forearm simulated 


to produce symptomatic relief, autologous 
bone-marrow infusions should be used to 
protect against permanent damage to the 
reticuloendothelial system. 

Administration of Nitrogen Mustard 

Half an hour before the administration 
of the drug, the patient was given chlor- 
promazine 25-50 mg. intramuscularly, 
according to body-weight. An intravenous 
saline drip was started. The nitrogen- 
mustard solution was then prepared and 
immediately injected into the drip-tube 
near the intravenous needle. The drip was 
allowed to run at its greatest flow for about 
fifteen minutes. Less than one minute 
elapsed between the preparation of the 
nitrogen-mustard solution and its intra- 
venous administration. 


Fig. 4—Round-cell tumour (“ Ewing’s 


Case-reports 
forehead, left Case 1.—An African, with a large swelling 
radius. Biopsy ee Aerie : vA 
on the left side of his neck, complained of 


severe pain at the tumour site and in the left 
arm. The neck tumour was secondary to an 
anaplastic carcinoma of the postnasal space. 
Tumour-cells were not found by aspiration biopsy of marrow 
from the sternum and posterior iliac spines, and therefore 
marrow was harvested from these sites by multiple puncture 
under general anesthesia. About 60 ml. of marrow, containing 
1-5 10° nucleated cells, was obtained. Starting on day 1, 
2 mg. of nitrogen mustard per kg. body-weight was given 
intravenously in five daily doses of 0-4 mg. per kg. The patient 
weighed 47 kg., and he received a total dose of 100 mg. of 
nitrogen mustard. Crystalline penicillin 500,000 units six- 
hourly and streptomycin sulphate 0:5 g. daily were given from 
the same day. On day 6, the stored marrow was thawed, 
reconstituted, and administered intravenously. Fig. 5 shows 
the hematological changes. 

Hematological response.—The first change was leucocytosis, 
reaching a peak of 38,500 per c.mm. by day 3, owing to an 
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Fig. 5—Hzmatological findings in case 1. 
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increase in neutrophils which showed a decided shift to the 
left. The absolute number of lymphocytes fell rapidly, and 
by day 6 no lymphocytes could be detected in the peripheral 
blood. On this day a sternal marrow aspiration showed 
scanty metamyelocytes and polymorphs only, and the peri- 
pheral white-blood-cell count was 6870 per c.mm. A few 
lymphocytes reappeared in the peripheral blood on day 8, and 
by day 12 the total leucocyte-count had fallen to 34 per c.mm., 
of which 7 were lymphocytes. From day 12 to day 19 the 
total leucocyte-count fluctuated between 30 and 140 per c.mm. 
The platelet-count decreased steadily from the beginning of 
treatment until it reached 18,000 per c.mm. on day 19. The 
hemoglobin level fell slowly to 8-3 g. per 100 ml. by day 16, 
when the patient was given a transfusion of one pint of blood. 
Despite this, the hemoglobin was only 8-4 g. per 100 ml. on 
day 19, and a further pint of blood was transfused. On day 19 
the total leucocyte-count was 320 per c.mm. aiid primitive 
miyeloid elements had reappeared. Thereafter, until day 28, 
the white cells increased rapidly, roughly do\!ing their 
numbers daily. An intense leukemoid reaction ‘oo! slace with 
the appearance of myeloblasts in the peripheral blood. On 
day 28, there was a peak leucocytosis of 33,700 per c.mm., and 
from then on the white-cell count dropped slowly to normal. 
The platelets increased with the white cells. When the patient 
was discharged on day 49, the peripheral blood-picture was 
normal. 

Clinical response.—The tumour regressed considerably. The 
patient remained free from any symptoms that could be 
attributed to agranulocytosis until day 18, when acute ton- 
sillitis developed. Tetracycline 250 g. six-hourly was sub- 
stituted for penicillin. By day 22 anginal symptoms had 
subsided, but he had painful swellings of the muscles of the 
arms and legs. These swellings had disappeared by day 30. 
At the time of discharge the patient’s condition was greatly 
improved, the tumour was much smaller than on admission, 
and he was free from pain. 

Case 2.—An African boy, aged 8, was admitted with a large 
swelling below the right ear. Biopsy revealed a lymphosarcoma. 
A course of nitrogen mustard, consisting of five daily doses of 
0-2 mg. per kg. body-weight, was given (total dose 1 mg. per 
kg.), with only a small decrease in the tumour, and with no 
serious depression of leucocytes. Eight weeks later, because the 
tumour continued to grow, a further course of nitrogen mustard 
was given. No malignant cells could be shown in the marrow, 
and 3-1» 10° nucleated: cells were harvested. The second 
treatment with nitrogen mustard began on day 1, and a total 
dose of 2 mg. per kg. was given as 0:4 mg. per kg. twice daily 
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Fig. 6—Hzmatological findings in case 2. 


for five doses. Half the stored marrow was infused on day 4. 
On day 39 a third course of nitrogen mustard was started. This 
time a total dose of 2-5 mg. per kg. was given over two and a 
half days. On day 41 the remaining stored marrow was infused. 
Fig. 6 shows the hematological findings. 

Hematological response-—The response resembled that of 
case 1, with very great depression of the leucocytes and platelets, 
and reappearance of young leucocytes on day 15. By day 18 the 
peripheral blood was normal. The changes in the blood-picture 
after the third course of nitrogen mustard were similar to those 
after the second, except that the hemoglobin level dropped 
from 9-6 g. per 100 ml. to 2:8 g. per 100 ml. between day 50 and 
day 56. This took place at a time when the platelet-count was 
low and blood-loss was occurring. A blood-transfusion was 
given on day 56. 

Clinical response.-—The patient’s condition was not affected 
by the course of treatment until day 14, when severe conjunc- 
tivitis developed. This was treated with chlortetracycline eye 
ointment and systemic penicillin, and had disappeared by day 
19. The tumour regressed considerably. After the third course 
of treatment the patient became pyrexial, with temperatures up 
to 105°F. Tetracycline was substituted for systemic penicillin. 
Severe conjunctivitis appeared on day 49, and the patient’s 
eyelids became cedematous, discharging blood and pus. When 
the leucocytes began to reappear in the peripheral blood (day 
54 onwards) the temperature subsided; but, by then, ulceration 
had damaged both upper eyelids and plastic surgery may be 
necessary in the future. The tumour regressed further after the 
second course of nitrogen mustard, and by day 52 no external 
swelling was visible. The original site of the swelling was marked 
by a hard lump covered by a peau d’orange type of skin. 

Case 3.—An African boy, aged about 12 years, was admitted 
with a large painful swelling of the neck, which on biopsy was 
reported as an undifferentiated reticulosarcoma. No tumour 
cells were found in the marrow, and 4:4%10° nucleated 
marrow-cells were harvested, frozen, and stored. On day 1 
nitrogen-mustard therapy was started and a total of 2 mg. per 
kg. was administered in five doses of 0-4 mg. per kg. over the 
next two and a half days. The stored marrow was infused on 
day 4. The hematological response resembled that of cases 1 
and 2, and the clinical course was uneventful. The tumour 
decreased considerably. Four months after the course of 
nitrogen mustard the tumour was no larger, and the patient 
was free from pain. 


Marrow Transfusion Technique 

Marrow was aspirated from multiple punctures of the 
sternum and posterior iliac spines by techniques already 
described by Humble and Newton (1958) and Wilson 
(1959). 

The cell-suspension medium used was that described by 
Newton et al. (1959), except that the heparin concentration 
was 2 mg. per ml. 

All apparatus was either siliconed or treated with ‘ Mono- 
cote’ (Armour Corporation). A 10-ml. syringe was charged 
with 1 ml. of cell-suspension medium, and about 8 ml. of mar- 
row was aspirated. The syringe was then emptied into a beaker 
and recharged with cell-suspension medium, and the process 
was repeated. The marrow was passed once through a stainless- 
steel-mesh filter (200 strands to the inch). 60°, glycerin in 
saline was then added to produce a final glycerin concentration 
of 15°, and the marrow suspension was distributed in 7 ml. 
quantities in thin amber-glass ampoules which were immediately 
sealed. All the above procedures took place in the operating- 
theatre, and strict precautions were taken to prevent bacterial 
contamination. The interval before freezing was as brief as 
possible, and the marrow suspension was not centrifuged to 
remove fat. 60°, glycerin was used for glycerination instead of 
30°,, as recommended by Ferrebee et al. (1957), to keep the 
final volume of fluid to be infused as small as possible. The 
glycerin solution was added to the marrow very slowly, with 
constant mixing. Samples of the marrow suspension for 
nucleated-cell counts were removed before glycerination. The 
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ampoules were cooled in a manually operated freezing apparatus 
based on that of Pegg and Trotman (1959). With this machine 
consistently suitable freezing curves could be obtained, but its 
capacity was limited to 120 ml. of marrow at one freezing, 
which was a definite disadvantage. The frozen marrow was 
stored in vacuum flasks containing a mixture of solidified 
carbon dioxide and alcohol. The flasks were stored in an 
ordinary deep-freeze cabinet. The marrow was reconstituted 
by a modification of Sloviter’s technique (Ferrebee et al. 1957). 
Lochte et al. (1959) consider that marrow reconstituted in this 
manner is unstable, and so it was infused rapidly into a vein 
with an arterial-infusion pump. In all cases the marrow 
infusion was completed within thirty minutes of starting 
reconstitution. No untoward reactions resulted from the 
marrow infusions. 
Discussion 

The recommended pharmacopeeial dose (Extra Pharma- 
cop@ia 1958) of 0-1 mg. per kg. body-weight daily for 
five days failed to produce an adequate response, and the 
relief of pain was slight or negligible in the type of case 
treated. 33 patients were treated with higher doses of 
nitrogen mustard than are normally used. This short 
series suggests that the pharmacopeeial dose is too small, 
and as the table shows, a total dose of 1 mg. per kg. is 
effective and safe. There were no deaths in 15 patients 
treated with 1 mg. per kg., or in 3 patients given 1-25 mg. 
per kg. Of 9 patients given 1-5 mg. per kg., 2 died. 3 
patients given 2 mg. per kg. all died. The cause of death 
was infection combined with a toxic agranulocytosis. It 
was observed that the degree of anti-tumour response was 
proportional to the amount of nitrogen mustard adminis- 
tered. To produce the desired palliation in some advanced 
cases, larger doses than 1-5 mg. per kg. were thought 
necessary, and, to counteract the toxic effects of the 
drug on the reticuloendothelial system, autologous marrow 
infusions were used. Thomas et al. (1959) treated a case 
of lung carcinoma with 1 mg. per kg. nitrogen mustard, 
followed by a transfusion of homologous marrow. The 
patient died from infection on the sixth day, and these 
workers suggest that the drug does not neutralise the 
patient’s immune mechanisms. Autologous bone-marrow 
cannot be labelled, and it is therefore impossible to 
prove a successful autologous graft. 3 patients treated 
with 2 mg. per kg. and autologous marrow infusion all 
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recovered. This number is insufficient to prove con- 
clusively the value of marrow infusion, but 3 patients 
given a similar dosage without autologous marrow all 
died (see table). The results in these 33 cases suggest 
that there is scope for reassessment of nitrogen mustard 
as a palliative anti-tumour agent, using higher doses; and 
that such doses are safer for the patient if combined 
with autologous marrow infusions. 


Summary 
33 patients with advanced or generalised malignant 
growths received palliative treatment with large doses of 
nitrogen mustard up to a total of 2 mg. per kg. body- 


weight. 


Autologous marrow infusion was used in the treatment 
of 3 patients who received a total dose of 2 mg. of 
nitrogen mustard per kg; all recovered. 3 patients who 
did not receive marrow infusions died from the toxic 
effects of similar doses of nitrogen mustard on the 
reticuloendothelial system. 

Patients may survive large-dose nitrogen-mustard 
therapy if this is supplemented with autologous marrow 
infusion. 


We wish to thank members of the staff of the King George VI 
Hospital and the Medical Research Laboratory, Nairobi, who 
assisted in the treatment of these patients; Dr. E. R. N. Cooke, 
Dr. C. A. Linsell, and Dr. G. G. Sander who provided the general 
pathological and histological reports; Dr. W. de C. Baker and 
Dr. A. J. Charters who performed some postmortem investigations; 
Dr. W. E. Lawes for his advice and criticisms in the preparation 
of this paper; and Dr. L. R. Whittaker for undertaking the radio- 
logical investigation of these patients. 
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OF A LEUCOERYTHROBLASTIC PROCESS 
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ROYAL INFIRMARY, BRISTOL, 2 


THE natural history of leucoerythroblastic (myelo- 
phthisic) anemia resulting from infiltration of the bone- 
marrow by metastatic carcinoma of the breast is dismally 
short (West et al. 1955), and there are few published 
reports to indicate the response of this type of metastasis 
to hormone deprivation. 


West et al. (1955) reviewed eighteen cases of myelophthisic 
anzmia associated with breast cancer. Their patients under- 
went various forms of treatment, including adrenalectomy, 
oophorectomy, hypophysectomy, cortisone therapy, and 
androgen therapy. The peripheral blood in seven of them 
reverted to normal after treatment and the average survival- 
time was 4:8 months. The average survival-time in the 
patients who failed to respond to treatment was only 1-1 months. 

Hortling et al. (1958) reviewed forty-two cases of breast 
carcinoma subjected to hypophysectomy and found evidence 
of a leucoerythroblastic anemia in seven. In three the blood- 
picture reverted to normal after hypophysectomy, though in 
one of these the leucoerythroblastic process reappeared before 
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death. These three patients had an average survival-time of 
2 years compared with 5 months in the four patients whose 
blood showed no response. 

The main purpose of this study was to determine how 
this type of metastasis affected the prognosis of patients 
undergoing adrenalectomy for breast cancer, and whether 
it provided an indication or contraindication for operation. 


Material 

Seventy-seven patients with metastatic or locally 
inoperable carcinoma of the breast who had been sub- 
jected to adrenalectomy were reviewed with special 
reference to those showing a leucoerythroblastic process 
in the peripheral blood. Nine showed such a process, 
and the seven who survived the immediate postoperative 
stage were studied to determine the response of a 
leucoerythroblastic process to hormone deprivation. 

The patients were admitted under the various surgeons 
at the Bristol Royal Infirmary and there has been no 
standard management. Some of the patients had pre- 
viously been treated with oestrogens or androgens and a 
few underwent oophorectomy some weeks or months 
before adrenalectomy. The majority were submitted to 
oophorectomy and unilateral adrenalectomy at one 
operation, the second adrenalectomy being performed 2 
weeks later. All patients received 100 mg. cortisone twice 
daily for 48 hours before operation, and the dose was 
reduced after operation to between 37:5 and 75 mg. daily. 


Leucoerythroblastic Process 

The term “‘ leucoerythroblastic process ” has been used 
because not all our cases were anemic. Vaughan (1936) 
found that in leucoerythroblastic anemia associated with 
carcinomatosis that neither anemia or leucocytosis need 
be severe. 

Our criterion for the term leucoerythroblastic process 
has been the presence in the peripheral blood of nucleated 
red cells, myelocytes, and juvenile polymorphs. In all 
patients this has been associated with radiological evidence 
of diffuse bone metastasis. In some patients the marrow 
was examined and always contained malignant cells. 

Results 

Incidence.—Of the seventy-seven cases, nine showed 
evidence in the peripheral blood of a leucoerythroblastic 
process. Two of these patients presented because of the 

64 symptoms of 
4 anzmia, and 
in one of 
them anemia 
was the first 
symptom of a 
breast carci- 
noma. In the 
other seven 
the leucoery- 
throblastic 
process was 
an incidental 
finding. Ina 
series of one 
hundred and 
nineteen ad- 
renalectomies 
AGE -GROUP ( Yr.) performed at 


Ages by decades of 186 adrenalectomies for Cardiff 3 
breast cancer performed at Bristol _and twelve were 
Cardiff. The shaded areas represent patients 
showing a leucoerythroblastic process. found to show 
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a leucoerythroblastic process before operation (Vowles 
1960). The incidence is, therefore, about 10° in cases 
of metastatic breast cancer undergoing adrenalectomy. 
The ages of the patients showing a leucoerythroblastic 
process compared with those of the whole group of 
adrenalectomies are shown in the figure. 


Survival.—After adrenalectomy, the average length of 
survival in our series, including those still living, is 10-5 
months in the whole group and 10-6 months for those 
whose blood showed a leucoerythroblastic process (see 
table). 

Hematological response.-—Two of the nine patients with 
a leucoerythroblastic process died within a week of 
operation, and their hematological response could not be 
assessed. The blood-picture in six of the remaining seven 
patients reverted to normal. One showed no response. 
The two grossly anemic patients (cases 1 and 2) showed 
complete remission of the leucoerythroblastic process 
and their blood-hemoglobin remained normal after 
adrenalectomy. 

Illustrative Cases 

Case 1.—In November, 1958, a 60-year-old woman com- 
plained of increasing pallor, lassitude, and weight-loss for 
8 months. A grossly enlarged hard spleen was palpable down 
to the umbilicus; an ulcerating scirrhous carcinoma of the left 
breast was discovered which was attached to the pectoral 
muscles. One hard axillary lymph-node was palpable and 
there were numerous hard nodules in the skin of the chest 
wall and back. Radiographs showed many small osteolytic 
metastatatic deposits throughout the skeleton. Blood examina- 
tion: Hb 10-2 g. per 100 ml.; total white-cell count 14,600 per 
c.mm.; total polymorphs 7300 per c.mm. The film showed a 
leucoerythroblastic process. The direct Coombs test was 
negative. No foetal hemoglobin was detected. Two bone- 
marrow examinations showed scanty marrow elements, but 
there were large numbers of plaques of anaplastic tumour- 
cells with ill-defined cytoplasm. In December, after a trans- 
fusion of two pints of blood, bilateral oophorectomy and 
adrenalectomy was performed in two stages. Biopsy specimens 
from skin nodules, ribs, and adrenal glands, showed metastatic 
carcinoma which varied in appearance from anaplastic to well- 
differentiated. 3 weeks after adrenalectomy the primary 
tumour had regressed considerably and the spleen was palpable 
only 3 cm. below the costal margin. Hemoglobin was then 
12:4 g. per 100 ml. Blood-film appearances were normal. 
3 months later the spleen was just palpable and the primary 
tumour was represented by a small scar. The ulceration had 
healed and there was no palpable mass. Seven months after 
operation the patient was symptom-free. Hb 12:3 g. per 
100 ml. with a normal blood-film. She died at home with 
liver metastasis 11 months after operation; no necropsy was 
performed. 

Case 2.—A woman of 39 underwent left radical mastectomy 
in February, 1956. 9 months later she had painful metastatic 
deposits in her thoracic spine, ribs, and right humerus. Despite 
treatment with nandroline (‘ Durabolin ’), further metastasis 
took place in the ribs and spine. She became pale and a blood 
examination in February, 1958, showed: Hb 6°6 g. per 100 
ml.; total white-cell count 4000 per c.mm.; total polymorphs 
2000 per c.mm.; Coombs test negative. The blood-film showed 
a severe leucoerythroblastic process. Blood-transfusion raised 
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the hemoglobin to 14 g. per 100 ml.; and in April, 1958, 
bilateral oophorectomy was performed with some symptomatic 
improvement, but the leucoerythroblastic process was still 
evident. In June bilateral adrenalectomy was performed and 
striking symptomatic improvement followed. One month after 
operation the hemoglobin was 13-8 g. per 100 ml. with a 
normal blood-film. The blood remained normal, and the 
hemoglobin level was maintained over the next 10 months. 
Though the patient’s blood-film was normal and the Hb 12 g. 
per 100 ml. 10 months after operation, she was deteriorating 
with visceral metastasis, and she died 11 months after 
adrenalectomy. 


Comment.—These 2 cases illustrate that the presence of a 
severe leucoerythroblastic process does not necessarily imply 
such a short survival period as recorded by West et al. (1955). 
Though these patients died with visceral metastasis, the blood- 
films before death showed no evidence of a recurrence of the 
leucoerythroblastic process. The large spleen in case 1 was 
presumably the site of extramedullary hemopoiesis. 


Case 3.—A woman of 41 underwent a right-sided radical 
mastectomy in 1951, which was followed by radiotherapy. In 
1956 she had severe dorsolumbar pain which improved tem- 
porarily after treatment with testosterone. Radiographs 
showed lumbar-spine metastasis and pathological fractures of 
the lower ribs. In January, 1957, blood examination showed: 
Hb 15 g. per 100 ml.; total white-cell count 6400 per c.mm.; 
total polymorphs 4700 per c.mm.; Coombs test negative. The 
blood-film showed evidence of a leucoerythroblastic process. 
In February bilateral adrenalectomy was performed with 
subsequent relief of her back pain. In November, 1959, she 
had pain in both legs and her back, but only temporary relief 
was obtained from deep X-ray therapy to the spine. Despite 
clinical deterioration and radiographic evidence of further 
metastasis in the spine, pleure, and skull, her blood-film in 
June, 1960, was normal and her hemoglobin 13 g. per 100 ml. 
She has recently had a hypophysectomy. 

Of the other four patients in this series who showed a 
leucoerythroblastic process before operation, one showed no 
subjective or objective improvement after adrenalectomy. She 
had some evidence of a leucoerythroblastic process before 
adrenalectomy, and this became a clearcut leucoerythroblastic 
picture after operation. She survived for 10 months. The 
three remaining patients showed complete reversal of the 
leucoerythroblastic process after adrenalectomy. One is alive 
and well 13 months after operation and still has a normal 
blood-picture with hemoglobin 13-9 g. per 100 ml. The other 
two patients survived for 9 and 10 months after adrenalectomy, 
dying with metastasis in other sites. 


Discussion 


Though biochemical methods for determining the 
suitability of patients with diffuse breast cancer for 
endocrine surgery have been described (Bulbrook et al. 
1960), a routine laboratory technique is not yet generally 
available. Cases are therefore largely selected for 
adrenalectomy or hypophysectomy on clinical grounds. 
Dramatic exceptions are seen, but it is generally agreed 
that patients with visceral metastasis have a less favourable 
prognosis than those with skeletal deposits (Galante 
et al. 1957, Hadfield 1959, Pyrah 1958, Taylor 1956). It 
therefore seems desirable to know how a patient with 
evidence of bone-marrow disturbance will respond. 


All our leucoerythroblastic patients have shown 
radiological evidence of bone metastasis. Most of them 
show diffuse skeletal involvement, but the amount of 
radiologically demonstrable metastasis was variable and 
gross diffuse changes were not always seen. 


The complete regression of the leucoerythroblastic 
process, despite ultimate deterioration of the patient from 
widespread deposits is an interesting feature of some 


of these cases. Bone metastasis and marrow deposits 
apparently may respond differently or at a different rate. 
If the leucoerythroblastic process is the result of bone- 
marrow disorganisation, there are several possible reasons 
for the response to adrenalectomy. The six patients who 
responded may all have had cestrogen-dependent tumours. 
Marrow metastasis may be more likely in tumours that 
thrive in an cestrogen environment; it might then be 
unlikely to recur if the tumour recurs as an oestrogen- 
independent one. This would explain the high incidence 
of response to adrenalectomy in these cases and the 
persistent regression of the leucoerythroblastic process in 
a patient deteriorating with metastasis from an cestrogen- 
dependent tumour. An objection to this hypothesis is 
that no remission took place after oophorectomy alone; 
West et al. found remission in only two out of eight 
patients after oophorectomy. 


In the same patient some metastastic deposits may 
regress while others progress following hormone depriva- 
tion (Atkins 1958). The complete regression of the blood 
changes in five out of six of our patients who died with 
metastasis in other sites, however, suggests that bone- 
marrow recovery in response to adrenalectomy may be 
different in mechanism from tumour regression resulting 
from oestrogen deprivation. Dramatic changes in the 
peripheral blood of cases of leukemia may occur with 
steroid administration. Changing the steroid environment 
by adrenalectomy may have a similar effect in leucoery- 
throblastic anemia. West et al. (1955) treated nine cases 
of myelophthisic anemia due to carcinoma of the breast 
with cortisone alone, but obtained remissions in only two 
patients for 1 and 3 months. Adrenalectomy appears, 
therefore, to be a more effective treatment. Thus, the 
appearance of primitive red cells and white cells in the 
peripheral blood may be a reflection of marrow dis- 
organisation resulting from its infiltration by tumour-cells. 
Alternatively this blood-picture might indicate increased 
marrow activity in response to increased hemolysis. 
Hyman and Harvey (1955) studied the anemia in forty- 
five patients with advanced carcinoma arising in various 
sites, including the breast. They concluded that the 
major factor in production of anemia was increased 
hemolysis causing increased erythropoietic activity, 
which was nevertheless inadequate to prevent development 
of anemia. Unfortunately, they do not say whether 
leucoerythroblastic anzmia was seen in their cases. 
West et al. (1955) found a shortened red-cell survival- 
time in only one of nine cases of leucoerythroblastic 
anzmia due to breast cancer. In our patients, the serum- 
bilirubin was not raised, nor was the Coombs test positive. 
If the process is hemolytic, it might be argued that the 
cortisone administered after adrenalectomy is responsible 
for the regression. The maintenance dose of 50 mg. 
cortisone daily is not, however, as high as that usually 
required to control hemolytic anemia. Though our 
evidence is incomplete, since we did not perform red-cell 
survival studies, increased hemolysis is unlikely to be the 
main cause of the leucoerythroblastic process in these 
cases. A similar blood-picture is seen in myelosclerosis, 
and the process in this disease does not appear to be one 
of hemolysis. 


Despite the uncertainty of the exact mechanism of the 
response of a leucoerythroblastic process to adrenalectomy, 
the presence of this condition in a patient suffering from 
metastatic breast cancer should influence the decision 
towards and not against endocrine ablation. 
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Summary 

Nine out of seventy-seven patients undergoing 
adrenalectomy for breast cancer showed evidence of a 
leucoerythroblastic process in the peripheral blood. 

The possible mechanisms by which adrenalectomy 
caused a reversal of the leucoerythroblastic process in 
six out of seven cases available for study is discussed. 

After adrenalectomy, the prospect of regression of this 
manifestation of diffuse breast cancer is good. 

We wish to thank the surgeons of the Bristol Royal Infirmary for 
allowing us to study their cases. We are indebted to Dr. A. B. 
Raper for his advice and criticism in the preparation of this paper. 
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AT least 15 deaths have been reported from renal 
‘*‘ shutdown ” after aortography (Crawford et al. 1957, 
Baurys 1956, Conger et al. 1957, Ciccantelli et al. 1958). 
Other complications include hemorrhage at the puncture 
site, paraplegia, fatal pancreatitis, and gangrene of the 
intestine and ovaries (Fineberg et al. 1958). 

Death and serious complications after intravenous 
pyerography are not nearly so numerous. Pendergrass 
et al. (1955) reviewed 3,831,850 urograms in the United 
States, and recorded 31 deaths, 25 of which were imme- 
diate, 3 delayed, and 3 indeterminate. 5 deaths have been 
reported after pyelography in myelomatosis (Perillie and 
Conn. 1958), and intravenous pyelography seems particu- 
larly dangerous in this condition. 

Though these serious complications have been widely 
reported, little attention has been paid to the possibility 
of lesser renal damage after the injection of radiopaque 
substances. In 320 consecutive aortographies, Edling and 
Helander (1957) reported 13 cases of renal disturbance, 
5 of which had transient but severe damage. In a study 
of 50 cases after translumbar aortography, Szilagyi et al. 
(1957) found 9 patients with a significant reduction of 
renal function after injection: these changes included 
proteinuria, hematuria, and lowered creatinine clearance; 
and in 16 cases there was electrocardiographic evidence of 
myocardial ischemia. So far, we have been unable to 
find reports of proteinuria after intravenous pyelography. 
Pendergrass (1959) did not see any cases of proteinuria in 
his series, but he was not looking for this particular effect 
at the time. 

During a recent investigation of routine hospital urine- 


testing for proteinuria and glucosuria (Kirkland and 
Morgan, unpublished), massive albuminuria was often 
found after aortography, and sometimes after intravenous 
pyelography (Kirkland 1959). Because of this finding, a 
more detailed study was made of the prevalence and 
duration of proteinuria after these two procedures. 


Methods and Material 

53 patients who had an intravenous pyelogram and 
14 patients who had an aortogram were examined. 

In every patient two samples of urine were obtained 
before, and two samples after, injection of the contrast 
medium. The blood-urea and plasma-proteins were also 
estimated before and after injection. Ifa patient developed 
proteinuria, we tried to obtain daily specimens of urine 
until the proteinuria disappeared. 

The urine samples were tested for protein with the paper 
strip tests ‘ Albustix ’ and ‘ Uristix ’ * (Ames Company). These 
paper strips are impregnanted with an indicator (tetrabrom- 
phenoltetrabromsulphophthalein), buffered to pH 3 with 
citrate; a positive test for proteinuria is shown by a colour 
change to green or greenish-blue, and is due to the “‘ protein 
error of indicators’. This reaction has been reported to be 
specific for protein and does not produce false-positive results 
in the presence of radiopaque substances (Baron and Newman 
1958, Fraser 1958). Such false-positives are known to occur 
with the salicylsulphonic acid test (Harrison 1957). 

The urines from patients who had proteinuria after 
injection were further examined by dialysis and subsequent 
electrophoresis. 

Because of the low protein content of the urines, 5 ml. 
samples were dialysed in ‘ Cellophane’ dialysis tubing against 
10°,, dextran sulphate for 48 hours; most of these became 
concentrated to 1 ml. or less. 

The concentrated samples were than analysed electro- 
phoretically in a Shandon horizontal tank with barbitone buffer, 
pH 8-6 (30 g. sodium barbitone, 20 g. sodium acetate hydrate, 
plus 21 ml. 1N sulphuric acid, made up to 3 litres); 0-02 ml. 
of the concentrated urines was applied to strips of Whatman 
no. 1 paper placed in the tank and a potential of 110 V applied 
for 16-18 hours. The strips were removed, driea at 90°C for 
30 minutes, and then stained for protein with 0-:2°, lissamine 
green S.F.150 in 15°, acetic acid. 

The radiopaque substance used for intravenous pyelography 
in all patients was ‘ Hypaque’ (Bayer), 20 ml. of a 45% 
solution. The first 4 cases of aortography received ‘ Pyelosil ’ 
70°, (Glaxo); the other 10 25-30 ml. ‘ Urokon sodium ’ 70% 
(Mallinckrodt). 

The urine samples were also tested with Benedict’s solution, 
as we had previously noted that this test gave a characteristic 
bottle-green colour after the injection of radiopaque sub- 
stances. We were thus able to confirm the presence and 
duration of the contrast media in urine. 


Results 
Intravenous Pyelography 

Proteinuria before injection was noted in 16 patients; 
the remaining 37 were recorded as negative. Of these 37, 
7 developed proteinuria; and, of the 16 patients with pre- 
existing proteinuria, the reactions in 2 became much more 
positive, the remainder being unchanged (table 1). 

Most of those who developed proteinuria had amounts 
varying from 30 mg. per 100 ml. to 300 mg. per 100 ml., 
though 1 patient had a massive proteinuria of 1000 mg. 
per 100 ml. on one occasion. Blood-urea estimations were 
available before and after injection in 26 patients. In 17 
patients the blood-urea fell after injection, and in 9 
patients the blood-urea was higher. Blood-urea estima- 
tions were available in 6 patients in whom proteinuria 


* Not available in this country at present. 
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TABLE I—INTRAVENOUS PYELOGRAPHY: TEST FOR PROTEINURIA 
(53 PATIENTS) 





Before injection After injection 








Remarks 
Negative Positive Negative Positive 
37 as 30 7 Urinary protein 30 mg. per ml. 
(2); 100 mg. (4); and 300- 
400 mg. (1) 
16 1 15 Increased positive, 2; un- 


changed positive, 13; nega- 
tive 1 (urinary protein less 
than 30 mg. per ml.) 





developed; 3 had higher and 3 lower blood-urea levels 
after injection. No significant differences were noted in 
the plasma-proteins. 

Electrophoretic strips confirmed the presence of protein 
in nearly every case, and a negative control urine con- 
taining the radiopaque substance gave no reading when 
the strip was developed (fig. 1). 

BEFORE 


AFTER 


> --~ J -@--@-- 4 
? 


| ee 
-LIT LE] 


1 2 3 4 5 


Fig. 1—Proteinuria after intravenous pyelogram. 
transitional-cell carcinoma of the renal pelvis. 
Before: (1) negative, (2) negative. After: (3) 100 mg. per 100 ml., 

(4) 100 mg. per 100 ml., (5) negative. 











Diagnosis: 





When proteinuria developed, it persisted for 48 hours 
in most of the patients, but in 2 patients the proteinuria 
lasted for 4 days (fig. 2). 

Aortography 

Of the 14 patients examined, the first 4 received 
70%  pyelosil, and the remainder urokon sodium 
70%. All of the 4, 1 having had a trace of protein 
before injection, showed massive proteinuria, between 


BEFORE AFTER 


| | 
. . -% y “et, 

















1 2 a 6 
Fig. 2—Proteinuria after intravenous pyelogram. 
prostatic hypertrophy. 
Before: (1) negative, (2) negative. After: (3) 300 mg. per 100 ml., 
(4) 300 mg. per 100 ml., (5) 300-1000 mg. per 100 ml., (6) 30 mg. per 
100 ml. 





Diagnosis: 


730 mg. and 1300 mg. per 100 ml. (table 11). Of the 10 
who received urokon, 1 had proteinuria but of only 
100 mg. per 100 ml. The proteinuria was confirmed 
electrophoretically (fig. 3), and a negative control urine 
containing the radiopaque substance gave no reading when 
the strip was developed. 

The reduced incidence of proteinuria was possibly 
related to the change to urokon, but there was also a slight 
change in technique at the same time, the drug being 
given by catheter into the femoral artery, instead of by 
direct percutaneous injection into the aorta. The pro- 


TABLE II—AORTOGRAPHY: TEST FOR PROTEINURIA (14 PATIENTS) 





Before injection After injection 








: Sp eS Remarks 
Negative Positive | Negative Positive 
10 om 7 3t 1000 mg. per 100 ml. (3) 
a 4* ne 4 Increased positive, 2—1000 


mg. per 100 ml. (1t), 100 
mg. per 100 ml. (1) 
Unchanged, 2 


* All 30 mg. per 100ml. +t 70° pyelosil. 
Figures in parentheses = no. of patients. 


teinuria was transient in all patients, and lasted for 
48 hours in only 2 (fig. 4). Ali the patients, including 
those who had proteinuria, appeared clinically unaffected 
by the aortography. 


Benedict’s Solution 

A characteristic bottle-green colour is given with 
Benedict’s test in urine from patients who have been given 
these diagnostic radiopaque substances. This colour was 
not produced by the simple addition to Benedict’s solution 




















BEFORE __AFTER 
coat toa 
| 
| | | 

| | 
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1 2 3 


Fig. 3—Proteinuria after aortogram. Diagnosis: peripheral vascular 
disease. 
Before: (1) negative, (2) negative. After: (3) 300 mg. per 100 ml., 
(4) not determined. 


of iodine, potassium iodide, iodoform, benzoic acid, or 
sodium benzoate, followed by 5 minutes’ boiling. Addition 
of the radiopaque substance itself gave the characteristic 
bottle-green after boiling, the depth of colour depending 
on the amount of material added. 

We can reasonably assume that the colour produced on 
testing the urine can be used as a measure of the excretion 
of the drug, for this parapositive result has become 
negative in most cases by 24 hours and in all cases by 
48 hours. The glucose-oxidase “ stick ” tests, ‘ Clinistix ’ 
and ‘ Uristix’ (Ames Company), are not affected by the 
presence of radiopaque substances in urine. 
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pina ea In the present series nearly all the injected material 
ql i had been excreted within 24 hours, though an occasional 

_ > Rens? | 6PM. patient still passed a urine which produced a dark blue- 
green colour with Benedict’s solution after 48 hours. 





pn 


























1 2 3 4 
Fig. 4—Proteinuria after aortogram. Diagnosis: peripheral vascular 
disease. 
Before: (1) negative, (2) negative. After: (3) 1300 mg. per 100 ml., 
(4) 750 mg. per 100 ml. 


Protein “ Stick” Tests 

The specificity of the buffered indicator, tetrabrom- 
phenol blue, has been confirmed electrophoretically in 
this series. The ‘“‘ stick ” tests, however, will only detect 
more than 20 mg. of protein per 100 ml. urine (Kirkland 
and Morgan, unpublished) and possibly an even larger 
number of patients may have slight transient proteinuria 
following the injection of radiopaque substances. These 
small degrees of proteinuria are probably of no real 
significance, and certainly do not contraindicate the use of 
these diagnostic procedures in properly selected patients. 


Discussion 

Using rabbits, Berg et al. (1958) found that diodone 
175%, sodium acetrizoate 15%, and sodium dipro- 
trizoate (‘ Miokon ’) 50°% caused mild to moderate damage 
to the convoluted tubules, though ‘ Urografin’ and 
hypaque in all available concentrations were non-injurious 
to the kidneys. The degree of toxicity did not vary with 
the iodine content. 

In dogs, using large doses of miokon or urografin, Edling 
et al. (1958) did not find any histological evidence of renal 
damage 4 days after injection, but could not exclude transient 
changes which might have appeared immediately after the 
injection. They postulate that such changes, if present, might 
have been due to the use of a hypertonic solution and would 
have been reversible. Using 6°, sodium chloride, Berg et al. 
(1958) excluded a hypertonic effect. 

In one of four dogs which received injections of 0-2-0:3 ml. 
of 30°, sodium diprotizoate per kg. (a dose comparable with 
that used in man), Edling et al. (1959) found traces of pro- 
teinuria, though the radiological appearance of the kidneys was 
normal. Proteinuria, glomerular, and renal tubular damage was 
much more severe with large doses of contrast media or when 
the renal artery was occluded by the catheter during injection. 

The actual mechanism which causes renal damage is 
still obscure. Large doses of contrast media may have a 
direct toxic effect on the glomeruli and tubules. This 
toxic effect, according to Berg et al. (1958), is not related 
to the iodine content, but may be due to injury to the 
vessel walls. 

In man, the most important factor for minimising renal 
damage was thought to be the limitation of the amount of 
drug injected to that compatible with films of good quality. 
“Low-puncture ”’—i.e., insertion of the needle into the 
aorta midway between the bifurcation and the renal 
arteries—will also be valuable in reducing the amount 
of renal damage, and Szilagyi et al. (1959) recommend 
that all cases of aortography should be followed up after 
injection by some reliable test of renal function. 


The results obtained from the patients we studied show 
that minor transient injury is much more common than 
has been suspected and can easily be detected with 
albustix or uristix. Though none of the cases examined 
had oliguria or anuria, much more attention should be 
paid to urinary findings before and after injection of 
intravenous contrast media in order that serious side-effects 
may be detected early or even prevented. The “ stick ” 
tests, albustix and uristix, are valuable, particularly as 
they have been shown to be free of false-positive results, 
and we would recommend their use before and after 
injection in every case of aortography and intravenous 
pyelography. 

Summary 

Transient proteinuria has been shown to occur after 
normal aortography or intravenous pyelography. This 
proteinuria, which was confirmed by electrophoresis, can 
be detected with the paper-strip tests, ‘ Albustix’ and 
‘ Uristix ’, which do not give false-positive results with 
the excretion products of radiopaque media. 

A characteristic bottle-green colour has been noted 
when urines containing a radiopaque medium are tested 
with Benedict’s solution. 

We wish to thank Prof. A. S. Douglas for access to patients, and 
Prof. A. C. Lendrum for his helpful advice. We also thank Sister 
A. Perry and Sister E. Young of the department of surgery and 
Sister C. McPherson of the department of radiology for their kind 
cooperation. 
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. bne diate case against prmeeranny is not concerned 
cies with its influence in persuading people to spend 
their money upon this rather than that. The legitimate ground 
for disquiet is rather its indirect effect upon the quality of the 
individual’s experience, its tendency to stereotype the capacity 
for emotional response in a way which lowers the level upon 
which we live and is therefore in a profound sense dehumanis- 
ing. In saying this I have in mind not merely the fact that the 
impulses which advertising finds it profitable to play upon are 
often discreditable ones—fear, unthinking conformity, upward 
striving to get ahead of the Jones, or the credulous appetite 
for pseudoscientific mumbo-jumbo. I would stress even more 
the advertiser’s ingenuity in linking his product with ideas and 
images which are in themselves innocuous, pleasurable, even 
commendable. In this way the concepts of sexual love, man- 
liness, femininity, maternal feeling are being steadily devalued 
for us by their mercenary association with a brand-name—as 
though the real human values they represent can be purchased 
by rushing out and buying a new shaving-lotion, a new 
deodorant, even a new refrigerator.”—FRANK WHITEHEAD, 
Listener, March 16, 1961, p. 471. 
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RELATIVE ISCHAEMIA IN THE 
HYPERTROPHIED HEART * 


J. D. Woops 
M.B. W’srand, M.R.C.P., F.R.F.P.S. 
PHYSICIAN, FREMANTLE HOSPITAL, WESTERN AUSTRALIA 


Wuy the hypertrophied heart should eventually fail 
after coping for years with its increased load is one of the 
most perplexing problems of cardiology, and has for long 
excited interest. Fishberg (1954) believes that one of the 
primary factors in hypertensive failure is progressive 
relative insufficiency of the blood-flow to the left ventricle. 
Yet, though in many instances hypertensive failure is 
associated with obvious severe narrowing of the coronary 
arteries, in a considerable proportion of cases failure 
occurs when coronary atheroma is slight, or even absent. 
In such cases Fishberg (1954) considers that “ another 
factor in producing ischemic changes may be the failure 
of the coronary blood flow to increase in proportion 
to the augmented work and hypertrophy of the heart 
muscle ”’. 

This hypothesis is supported by the work of Milles and 
Dalessandro (1954) who, using as an index the relation 
between the total heart-weight and the sum of the circum- 
ferences of the major coronary arteries, found that large 
hearts had a relatively poorer blood-supply than hearts of 
normal size. Harrison and Wood (1949), however, had 
come to the opposite conclusion—i.e., that relative 
ischemia is not a cause of failure in hypertrophied hearts. 
From a study of injected hearts they claimed that the total 
cross-sectional areas of the major coronary arteries 
increases directly with and in proportion to cardiac 
hypertrophy, so that the greater demands of the hyper- 
trophied heart are met fully by a corresponding growth in 
the diameters of the coronary arteries. 

Such wide disagreement on a subject which at first sight 
is only a matter of simple mensuration is surprising. The 
problem is clearly important because, if the enlarging 
heart does in fact outgrow its blood-supply, ischemia 
could be a common factor producing failure in all hyper- 
trophied hearts. On this account a further study was made. 


Practical Considerations 

To some extent the wide divergence of views may be 
explained by the different techniques used, but neither of 
the groups of workers allowed in their calculations for the 
weight of epicardial depot fat. Reiner et al. (1959) have 
shown that fat may account for up to a quarter of the 
heart’s weight in health, and up to almost a half when 
there is obvious excess fat. The total weight of the heart 
thus bears no constant relation to the amount of active 
cardiac muscle. Errors on this account may be high 
because even at rest heart-muscle consumes at least 
eighteen times as much oxygen as does fat (Mirsky 1942, 
Best and Taylor 1955). 

A better method seems to be one in which the epicardial 
fat is removed from the heart, and the myocardium so 
divided that the size of each vessel can be compared with 
the weight of cardiac muscle which it alone supplies, 
because hypertrophy may affect to different degrees the 
territories served by each vessel. 

Because of the great anatomical variations in the first 
part of the left coronary artery and the consequent 
uncertainty over the correct place to take measurements, 


* This work was performed during the tenure of a fellowship sponsored by 
the Canadian Life Insurance Officers Association. 


this investigation was limited to the relation between the 
size of the right coronary artery and the weight of 
ventricular muscle which it supplied. In over 82°% of 
patients the right coronary artery supplies some of the left 
ventricle, in addition to most of the right ventricle 
(Schlesinger 1938); in this study the right coronary artery 
was found to supply up to 46°% of the left ventricle by 
weight as well as the whole of the right ventricle, and can 
thus be affected by hypertrophy of either or both chambers. 
Also, this artery can be measured more accurately because 
of the absence of early major branching. 


Technique 


The study ran concurrently with a further investigation 
of intercoronary anastomosis by the method previously 
described by Laurie and Woods (1958). 


In brief this consisted of the injection of a radiopaque 
gelatin mass into one only of the coronary arteries, under 
150 mm. Hg pressure; the setting of this mass by chilling; the 
unrolling of the heart by Schlesinger’s technique, and the 
taking of a radiograph of the unrolled injected heart from a 
standard distance of forty-two inches. Then, in the absence of 
a demonstrable anastomosis, radiopaque gelatin was injected 
into the unperfused coronary artery and another radiograph of 
the heart was taken. 

After the major coronary arteries had been opened and 
studied, they were removed from the myocardium together 
with the atria and valves. 

The right ventricle was then severed from its attachment to 
the base of the interventricular septum, and then, with the aid 
of the radiograph, the left ventricular muscle was divided into 
the areas supplied by each vessel. The majority of the small 
arteries seen on the radiograph are superficial and, standing out 
clearly in the injected heart, are used as landmarks (fig. 1). 
When necessary, the same divisions were made in the free por- 
tion of the interventricular septum and the right ventricle. As 
much as possible of the epicardial fat was then dissected from 
the ventricular surfaces and the individual sections weighed 
separately. From these weights the amount of ventricular 
muscle supplied by each vessel could be estimated, as also 
could the individual weights of the ventricles; hypertrophy 
could then be estimated. 

The X-ray film was then set up in a viewing-box and the 
first inch of the right coronary artery was photographed on 





Fig. 1—Dissection of the heart with the aid of the radiograph. 
Incision 1 separates the right ventricle from the interventricular 


septum. Incision 2 divides the left ventricle into the territories 
supplied by each artery. The right coronary artery may be seen 
boldly outlined in the upper right quadrant of the figure. 
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35-mm. film at a reduction of half. This negative was projected 
on a screen and magnified twenty times, giving a real magnifica- 
tion of the vessel of ten times. The greatest apparent diameter 
of the first inch of the right coronary artery was measured, and 
with due correction the true cross-sectional area of the vessel 
was calculated. 


To allow for the weight of the atria, measurements were 
made distal to the origin of the atrial branch, or, where this 
arose further down, distal to the origin of branches whose 
aggregate size equalled that of the atrial branch. Errors on this 
account were thought to be slight, because the size of the right 
coronary artery over its first inch is scarcely, if at all, affected 
by these small branches. 


With this information direct comparison was possible between 
the size of the right coronary artery and the weight of 
ventricular muscle which it supplied. 


Material 

This work was done on the hearts of white Canadians 
coming to necropsy at the University of Alberta Hospital. 
82 hearts were perfused through the right coronary artery. Of 
these, 28 normal hearts and 19 hearts exhibiting severe ventricu- 
lar hypertrophy without significant atheroma of the right 
coronary artery were studied. The remaining hearts were not 
used because they showed either more severe atheroma or only 
slight ventricular hypertrophy. 

The normal hearts were from persons of each sex in every 
decade of life up to the ninth, the youngest being a child of 
18 months. 16 of the hearts were from men (see table). 


AGE OF HEARTS EXAMINED 


No. of cases Age-group (yr.) No. of cases 


Age-group (yr.) 


0-9 4 50-59 7 
10-19 3 60-69 2 
20-29 1 70-79 3 
30-39 | 2 80-89 1 
40-49 5 S, 


The criteria adopted for “‘ normal” hearts were that there 
should be: (1) no hypertrophy of any chamber, (2) no micro- 
scopic or macroscopic evidence of disease of the valves or 
myocardium, and (3) no more than very slight atheroma of any 
vessel. Ventricular hypertrophy was deemed to exist when any 
of the following chamber weights was exceeded: 

Left ventricle plus septum: males 203 g., females i41 g. 

Right ventricle: males 67 g., females 38 g. (Reiner et al. 1959). 

In 22 of the normal hearts, the right coronary artery supplied 
20-40°, of the left ventricle in addition to the whole of the 
right ventricle. 

The 19 abnormal hearts used for comparison were from 
patients whose ages lay between 20 and 78, and, with 2 excep- 
tions, were from men. In none of the cases was there more than 
very slight atheroma of the right coronary artery. In these 
hearts this vessel supplied a greater mass of muscle than that 
found in any of the normal hearts, and in all cases supplied 
between 20°,, and 46°,, of the left ventricle in addition to the 
right. 

The causes of the hypertrophy were: hypertension 7 cases, 
aortic stenosis 2, cor pulmonale with hypertension 1, and 
hypertrophy of unknown origin 9. This last group consisted 
of hearts from persons who had died in traffic accidents and 
whose medical history was unknown. Renal lesicns suggested 
that in at least 2 of these 9 cases hypertension had been present. 


Results 

In fig. 2 the cross-sectional area of the right coronary 
artery has been plotted against the weight of ventricular 
muscle which it supplies. 

In normal hearts, regardless of sex, age, or the propor- 
tion of left ventricle supplied, there seems to be an almost 
linear relation between the size of the right coronary 
artery and the weight of ventricular muscle which it 
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Fig. 2—Relation between mass of muscle supplied and cross- 
sectional area of right coronary artery. 
@ = normal hearts; X= hypertrophied hearts. 


supplies—namely, each square millimetre of artery cross- 
sectional area serves about 7 g. of ventricular muscle. 

In 2 of the hypertrophied hearts the artery size was 
greater than the biggest found in the normal group; but 
even so, in all the enlarged hearts, the artery size fell short 
of what would have been expected had the vessel increased 
in size in proportion to the increase in the weight of 
muscle which it supplied. In 10 cases the vessel was less 
than two-thirds of the expected size, and in 3 of these it 
was less than half. In the most severe case of dispropor- 
tion each square millimetre of artery cross-sectional area 
served 22 g. of muscle, or roughly three times the normal 
maximum weight. 

Discussion 

The heart has little venous oxygen reserve and extracts a 
relatively larger amount of oxygen from the blood than 
any other organ. Experimental evidence (Case et al. 1954) 
indicates that the output of the heart is related directly to 
the coronary blood-flow, and the amount by which this 
can be increased will largely determine the cardiac reserve. 
In the hypertrophied heart difficulties in metabolism arise 
because, as the individual muscle-fibres increase in size, 
there is no corresponding increase in the number of 
capillaries, and hence the blood-supply per unit mass of 
muscle diminishes as the heart gets bigger (Roberts and 
Wearn 1941). Also, the exchange of gases between blood 
and fibre is impaired because the rate of diffusion varies 
inversely with the square of the distance over which it has 
to take place. On this account alone it is estimated that no 
fibre can enlarge to more than double its original dia- 
meter, metabolic difficulties halting any further growth 
(Plotz 1957). 

The hypertrophied heart is thus extremely dependent 
on an adequate blood-supply, which must get larger as the 
heart grows larger. Normally an increase in the coronary 
blood-flow is achieved either by an elevation of the aortic 
blood-pressure or by a lowering of the coronary peri- 
pheral resistance. To both these mechanisms there are 
physiological limits which determine the maximum 
quantity of blood that can be transported by a vessel of 
given size. If the rising demands of the hypertrophying 
heart are met solely by these two mechanisms, the reserve 
of the heart will fall progressively and, when hypertrophy 
becomes severe, the reduction in reserve coronary blood- 
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flow and the difficulties in metabolism will render the 
heart especially liable to ischemia. 


The results presented here show that only in health 
does the size of the right coronary artery bear a constant 
relation to the amount of muscle which it supplies, and 
that in hypertrophy there is no corresponding enlargement 
in the diameter of the vessel to compensate for the greater 
mass of muscle dependent on the artery. In severe hyper- 
trophy the weight of muscle served by each square milli- 
metre of artery bore may be more than double the weight 
served in health. 


In the absence of an adequate increase in artery cross- 
sectional area, the higher coronary blood-flow necessary to 
meet the demands of this additional muscle must therefore 
be at the expense of the cardiac reserve. Under these 
circumstances, there will be a relative ischemia of the 
muscle supplied by the right coronary artery; and this may 
be widespread, as more than 40% of the left ventricle, as 
well as the whole of the right ventricle, may be supplied by 
this vessel. If, for any reason, the coronary blood-flow 
or arterial oxygen saturation should now be reduced, 
intensification of this relative ischemia will follow, 
and this may lead to failure either as a result of anoxic 
damage to the muscle-fibres, or from a fall of cardiac 
output. 


Small reductions of blood-pressure, moderate anzmia, 
or relatively insignificant coronary atheroma may then be 
responsible for disproportionately serious effects. 


It was not possible to ascertain from this study whether 
both coronary arteries behave identically in the face of 
ventricular hypertrophy. Even if the left coronary artery 
is capable of increasing greatly in size, it can do little 
to mitigate the serious effects of widespread ischemia 
in the territory supplied by the right, except through 
a very substantial intercoronary anastomosis, which 
is often absent in hypertrophy (Laurie and Woods 
1958). 


The findings support the view expressed by Fishberg 
(1954) that one of the primary factors in hypertrophic 
heart-failure is progressive ischemia, due to the inability 
of the coronary blood-flow to keep pace with the rising 
demands of the hypertrophying heart; this factor seems to 
be present irrespective of the primary cause of the 
hypertrophy. 

Summary 

A method has been developed enabling the size of a 
coronary artery to be compared directly with the weight of 
ventricular myocardium which it supplies. 


The right coronary-artery system has been studied, and 
it was found that only in health is the cross-sectional area 
of the right coronary artery directly related to the weight 
of muscle which it supplies. In hypertrophy, there was 
no corresponding increase in the bore of the vessel to 
compensate for the greater mass of muscle it was called 
upon to serve. 


Hypertrophic myocardium, consequently, is thought to 
suffer from relative ischemia. A fall in the coronary 
blood-flow or reduction in the arterial oxygen satura- 
tion under these conditions might precipitate cardiac 
failure. 

I wish to express my appreciation for the great help given by 
Dr. J. Stirrat, Dr. R. Fraser, and Dr. R. Duggan, of the University 
of Alberta Hospital. I also thank the special services committee of 
that hospital for their assistance. 
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SERUM 
“Q-HYDROXYBUTYRIC DEHYDROGENASE” 
IN MYOCARDIAL INFARCTION AND IN 
LIVER DISEASE 


THE transient nature of the elevation in serum glutamic- 
oxalaocetic transaminase (S.G.0.T.) sometimes raises 
practical difficulties in the application of this test to the 
diagnosis of myocardial infarction. A normal level does 
not exclude this diagnosis; for blood may not have been 
collected when serum enzyme activity was increased. 
Determination of S.G.0.T. activity on serial specimens 
collected daily is laborious, and in any case may be fruitless 
if much more than 24 hours has elapsed since the onset 
of cardiac pain. 

The elevation of the serum lactic dehydrogenase (S.L.D.), 
though also transient, persists much longer that that of the 
S.G.0.T., and may sometimes be used when the latter is 
inapplicable. Unfortunately, raised s.L.D. levels are not 
always encountered after myocardial infarction, and 
because they are found in a number of diseases uncon- 
nected with the heart the resulting lack of specificity 
diminishes the confidence which can be placed in a positive 
result. Electrophoretic separation of the s.L.D. has shown 
that it consists of a number of isozymes,' and Plagemann 
et al.? have recently shown these to have a considerable 
measure of tissue specificity. Electrophoretic separation 
of isozymes is too time-consuming for use as a routine 
procedure, and we have therefore investigated the pos- 
sibilities of applying to diagnostic problems the differences 
in the behaviour of serum enzymes towards the reduction 
of pyruvate and «-ketobutyrate noted by Rosalki and 
Wilkinson.* 

S.L.D. catalyses the reduction of pyruvate to lactate, and 
in human serum there may be a second enzyme, which 
differs from S.L.D. in several respects, and which reduces 
a-ketobutyrate to «-hydroxybutyrate. This second 
component may provisionally be regarded as «-hydroxy- 
butyric dehydrogenase (S.H.B.D.). 


METHODS 

The spectrophotometric method for determination of 
S.L.D.4 using pyruvate as substrate and reduced diphospho- 
pyridine nucleotide (D.P.N.H.) as hydrogen donor was used, 
and the results are expressed in spectrophotometric units— 
i.e., a change of 0-001 per minute in the optical density at 
340 mu. The activity against «-ketobutyrate was determined 
in exactly the same manner except that this substrate replaced 
pyruvate. The concentrations used were those at which 
activity was greatest.® 

A mixture of serum (0-1 ml.), 0:067M Sorensen phosphate 
buffer pH 7-4 (2:7 ml.), and D.P.N.H. (0:25 mg. in 0-1 ml. 
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TABLE I—SERUM-ENZYME ACTIVITIES IN PATIENTS WITH MYOCARDIAL INFARCTION AND LIVER DISEASE 








S.L.D./S.H.B.D. ratio 





No. of S.L.D. range S.H.B.D. range 
patients (units per ml.) (units per ml.) MeaniceD | _ Significance of difference 
=°"* | between normal and group 

Healthy normal controls om en ie 17 190-376 123-259 1:38 +0-12 i 
Non-specific diseases * os se ea 29 155-380 114-260 1:36 +010 N.S. - 
Myocardial infarction oe en cad 19 300-2000 340-1900 1:06 +0-10 P<0-02 
Acute liver diseases i ae eis ae 12 } 440-3600 160-1650 2:32 +0-58 P<0-001 
Chronic liver diseases .. i aa . | 13 200-550 99-280 1:86 +0:20 pP<0-001 





* The patients in this group had a variety of diagnosed or undiagnosed minor illnesses, none of which was expected to affect the serum-enzyme levels. 


S.L.D. = serum lactic dehydrogenase. S.H.B.D. 
phosphate buffer) was equilibrated for 30 min.; after which 
0:022M sodium pyruvate (or 0-1M sodium «-ketobutyrate) 
(0-1 ml.), adjusted to pH 7:4, was added. The mixture was 
transferred to a cuvette, and the fall in optical density at 
340 my. measured at minute intervals over a period of 6 min. 
The enzyme activity was calculated from the mean change in 
optical density during the linear phase. Temperature correc- 
tions * were applied when necessary to adjust all results to 
25°C. With highly active sera, 1/10 dilutions in phosphate 
buffer were used. 


RESULTS 


The normal range for S.L.D. in 17 healthy laboratory workers 
was 190-376 units (mean 245 + 62), a figure in agreement with 
the generally accepted upper limit of 500 units.° We also 


a-hydroxybutyric dehydrogenase. 


N.S. =not significant. 


table 11. A clear distinction between the S.L.D./S.H.B.D. ratios in 
the three disease groups was seen. Though there was a very 
slight overlap between the values obtained soon after myocardial 
infarction and the normal range, the difference was statistically 
significant and the three figures concerned (1:18, 1:20, and 
1:22) are marginal. Ratios much higher than normal were 
observed in liver disease: significantly higher values (Pp < 0-02) 
were found in acute liver diseases than in chronic liver disorders, 
but in neither case was there any overlap with the normal 
range. 

The observed differences in the ratios suggested that s.L.D. and 
S.H.B.D. might originate in different tissues. To investigate this 
possibility, heart, liver, and kidney extracts were prepared from 
a rabbit freshly killed by exsanguination under pentobarbitone 
anesthesia. The extracts were clarified by centrifugation and 


TABLE II—INCIDENCE OF ABNORMAL ENZYME ACTIVITIES AND RATIOS IN PATIENTS WITH MYOCARDIAL INFARCTION AND LIVER DISEASE 














$.L.D. (units per ml.) S.H.B.D. (units per ml.) } S.L.D./S.H.B.D.ratio 
Diagnosis Total Low Normal Raised Low Normal Raised Low Normal Slightly | Consider- 
| raised ably raised 
(<150) | (150-500), (>500) | (<120) | (120-300), (>300) | (<1-18) | (1-18-16) | (1:6-2:0) (>2-0) 

Normal subjects 5 a | 3 0 17 0 0 17 Cn > BOP hae 0 0 
Non-specific diseases* om ae 0 29 0 1 28 | 0 0 | 29 0 0 
Myocardial infarction + 19 0 6 13 0 0 19 16 | 3 0 0 
Acute liver disease .. ys 12 0 3 9 4 | 4 4 | 0 | 0 2 10 
Chronic liver disease os 13 0 12 1 3 | 10 0 0 | 0 11 2 








*See footnote to table 1. 


obtained similar figures in 29 miscellaneous patients without 
diseases likely to affect the s.L.D. The normal range of S.H.B.D. 
activity in the healthy persons was found to be 123-249 units 
(mean 178 +. 37), while the “‘normal’’ patients gave values in the 
range 114-260 units (mean 191 + 42). 

The results obtained in patients with myocardial infarction 
and acute and chronic liver diseases are compared in table I. 
The acute liver-disease group includes patients with infective 
and toxic hepatitis, while the chronic group comprises cases of 
obstructive jaundice and cirrhosis. There is a considerable 
overlap between the S.L.D. values observed in the three different 


TABLE III—L.D. AND H.B.D. ACTIVITIES IN EXTRACTS OF RABBIT TISSUES 


L.D.activity H.B.D. activity L.D. H.B.D. 


Tissue (units per mg. N) (units per mg. N) ratio 
“ “ at os Bee eee 
Heart .. 100,000 117,000 0°85 
Kidney .. 55,000 49,000 1:12 
Liver 197,000 59,500 bP | 


L.D. lactic dehydrogenase. H.B.D. =a-hydroxybutyric dehydrogenase. 
groups and normal subjects. The s.H.B.D. activity was always 
raised above the normal range in myocardial infarction, but in 
liver disease very variable results were obtained. In chronic 
liver disease, the $.L.D. was normal and the S.H.B.D. was either 
normal or below the normal range. A wide scatter was en- 
countered, however, in the patients with acute liver disease, 
most of the S.L.D. figures being slightly or considerably increased, 
while the S.H.B.D. activities were either reduced, raised, or 
remained within the normal range. 

The distribution of the patients investigated is shown in 


5. Wroblewski, F. (1959) Ann. intern. Med. 50, 52. 


the enzymic activities against both substrates were determined. 
The results (table 111) show that heart muscle is relatively rich 
in H.B.D. activity, and consequently, heart lesions would be 
expected to have a greater influence than those of kidney and 
liver on the activity of this enzyme in serum. 


COMMENT 


The series of cases investigated so far is too small to 
permit balanced judgment of the diagnostic value of 
S.H.B.D. determination or of the S.L.D./S.H.B.D. ratio in 
myocardial infarction and in liver disease, but it seems 
that the new tests are worthy of further evaluation. The 
S.L.D./S.H.B.D. ratio appears considerably more tissue- 
specific than s.L.D. alone, and it may prove a useful 
addition to the present enzyme tests. The cases reported 
in this work were those in which the diagnosis was con- 
firmed clinically and by other available tests including, in 
some, postmortem examination. It remains to be seen 
how these new tests will compare with established tech- 
niques when applied to unselected cases, but the few 
results so far obtained are encouraging. 

This work was aided by generous grants from the Central Research 
Fund of the University of London and from the endowment funds 
of the Westminster Hospital. 

B. A. ELLIOTT 
M.B. N.U.I. 


Registrar in Chemical Pathology, 
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DYSGAMMAGLOBULINZEMIA AND 
RECURRENT BACTERIAL INFECTION 


Two patients with recurrent bacterial infections have 
recently been found to have dysgammaglobulinemia 
characterised by deficient synthesis of 7S y-globulins and 
increased synthesis of 19S y-globulins. 


Case 1.—One of these is a 15-year-old white male who has 
had repeated bacterial infections since the first year of life. 
At 9 years of age recurrent swelling of the right knee was 
attributed to rheumatoid arthritis. It was subsequently found 
that the patient had a serum y-globulin level of 40 mg. per 100 
ml., and he was thus presumed to have congenital agamma- 
globulinemia. In May, 1960, he suddenly became oliguric, 
hypertensive, eedematous, and uremic, at which time micro- 
scopic hematuria and albuminuria were observed. The renal 
disease was complicated by hepatosplenomegaly, a hemolytic 
anemia, and thrombocytopenia. With conservative manage- 
ment, the renal disease subsided. Because of persistence of the 
hematologic abnormalities a splenectomy was performed 
which resulted in a restoration of normal hemoglobin and 
platelet values. 


During this acute illness the patient was found to have 
Forssman antibody in a titre of 1/1280 and anti-A, and anti-B 
isohemagglutinins in a titre of 1/64. Ultracentrifugation of his 
serum revealed an increase in 19S globulins and an apparent 
absence of 7S globulins. By ultracentrifugation in a sucrose 
gradient, the 19S globulins were separated from the other 
serum proteins. The Forssman antibody and isohem- 
agglutinins were found in this fraction. After reconstituting 
the 19S fraction to serum volume it was found, by an immuno- 
chemical method, to contain 162 mg. per 100 ml.; the total 
y-globulin of the original serum was 250 mg. per 100 ml. The 
patient was stimulated with typhoid vaccine and formed anti-O 
antibody in a titre of 1/320 and anti-H antibody in a titre of 
1/20. 

Following splenectomy, and not before, the aforementioned 
antibody titres declined to undetectable levels. 


CasE 2.—The second patient, a 5-year-old white male, has 
had recurrent ethmoiditis and otitis media since the end of the 
first year of life. Because of these recurrent bacterial infections 
and the finding of a cyclic neutropenia, a serum y-globulin 
determination was made which revealed 250 mg. per 100 ml., 
which was inconsistent with a diagnosis of agammaglobulinezmia 
(<100 mg. per 100 ml.) though far below normal for his age. 
Further investigation of his serum revealed Forssman antibody 
in a titre of 1/10,240 and anti-A and anti-B isohemagglutinins 
in titres of 1/3200 and 1/800 respectively. His serum also 
exhibited an increase in the 19S peak upon ultracentrifugation. 
The 19S globulin was separated by sucrose-gradient ultra- 
centrifugation and was shown to contain the aforementioned 
antibodies. This fraction, reconstituted to original serum 
volume, was found to contain 134 mg. per 100 ml. at a time 
when the total serum y-globulin was 197 mg. per 100 ml. This 
patient did not form specific antibodies after three injections 
of typhoid vaccine. At the time of writing his serum antibody 
titres are falling. 

The sera of both patients were studied by immuno- 
electrophoresis to verify that the increase in 19S globulins 
was due to an increase in the y-1 globulin fraction; this 
serum-protein fraction has been immunoelectro- 
phoretically designated the %,M globulin by several 
workers.” The sera of both patients formed a heavy band 
of precipitation of %,M or 19S y-1 globulin on immuno- 
electrophoretic plates with specific rabbit antiserum 


against the 19S globulin. Not only was this band more . 


prominent than that formed with normal serum but also 

the distance of the vertex of the band from the centre of 

- ‘Janeway, Cc. A., Gitlin, D. “Advance. Pediat. 1957, 9, 65. 

2. Grabar, P., Burtin, P. in Analyse Immuno-Electrophorétique. 
1960. 


Paris, 


the electrophoresis axis was greater than that for the band 
produced with normal serum, indicating a higher con- 
centration of the 19S y-globulins in the patients’ sera. 


COMMENTS 

Only 5° of the antibodies of normal human adult 

serum are 19S y-globulins; the remaining 95% are 7S 

y-globulins. A marked deficiency in the 7S globulins, 

such as was seen in our two patients, indicates a marked 

deficiency of the antiviral and antibacterial antibodies, 
and consequent susceptibility to recurrent infection. 


Certain of the rheumatoid factors are associated with 
the 19S globulins.* Patient 1 did not have any 19S 
y-globulin in his serum at the time he had rheumatoid 
arthritis. During the period when he had increased serum 
concentrations of 19S y-globulin there was no recurrence 
of joint symptoms and no evidence of rheumatoid factors 
in the serum. 


Good‘ has reported that one of his patients with 
acquired agammaglobulinemia formed a very distinct 
8.M precipitation band upon immunoelectrophoresis at a 
time when her serum y-globulin was said to be only 
23 mg. per 100 ml. It should be pointed out (a) that 
normal serum contains approximately 50 mg. of 19S 
+-globulin per 100 ml., and (6) that the diffusion of the 
vertex of the precipitation band from the electrophoretic 
axis is a more critical indicator of an increased serum con- 
centration of a protein than the clarity of the band. On 
the data presented, the patient cited by Good * could not 
have had an increased serum concentration of 19S 
+-globulin. 

Heremans * has reported the case of a boy who had an 
increase in $,.M globulin and a decrease in 7S +-globulin 
by immunoelectrophoresis. No antibody nor ultracentri- 
fugal data were presented, nor was it noted whether the 
abnormality was transient as it was in our patients. Also 
the mother of this child was said to have lacked %,A 
globulins. Serum samples from the families of both of our 


patients were immunoelectrophoretically normal and 
contained %,A globulins. 
SUMMARY 
Two children with recurrent bacterial infections 


attributable to a deficiency of 7S y-globulins are described. 
They had a dysgammaglobulinemia characterised by an 
increased serum concentration of 19S y-globulins and 
certain antibodies, such as isohemagglutinins, and by a 
marked deficiency of 7S y-globulins. 


F. S. ROSEN 
M.D. 
Research fellow in pediatrics 
S. V. KEvy 
M.D. 
Research fellow in pediatrics 
E. MERLER 
PH.D. 
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M.D. 
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3. Kunkel, H. G., Fudenberg, H., Ovary, Z. Ann. N.Y. Acad. Sci. 1960, 
86, 966. 
4. Good, R. A. in Cellular Aspects of Immunity. Boston, 1960. 
5. Heremans, J. in Les Globulines Sériques du Systeme-Gamma. 
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Reviews of Books 





Modern Trends in Cardiac Surgery 
Editor: H. R. S. HARLEY, M.S., F.R.C.S., consultant thoracic 
surgeon, United Cardiff Hospitals and Welsh Regional Hospital 
Board. London: Butterworths. 1960. Pp. 294. 70s. 

Tuis book, the first on its subject to be published in this 
country, covers nearly all current practice in cardiac surgery 
except, as the foreword states, the surgery of the pericardium, 
wounds, coronary disease, and valvular incompetence. It is 
written by 22 surgeons, including the editor, who contributes 
two chapters (on ‘‘ hemodynamic alterations in disease and 
their influence on surgery ” and “‘ some aspects of the surgical 
treatment of mitral valve disease’). The second is concerned 
with everyday surgery of mitral stenosis, but, as its title may 
imply, does not do full justice to the present state of the surgery 
of mitral stenosis in this country. 

The other chapters, from the concise note on the closure 
of an aorto-pulmonary septal defect to the thorough study 
of coarctation of the aorta, will give pleasure to any doctor 
interested in cardiology. Apart from the physiology and 
operative management of total anomalous pulmonary venous 
drainage, there is little duplication. The chapters on hypo- 
thermia in the surgery of the heart and great vessels, extra- 
corporeal circulation in the surgery of the heart and great 
vessels, and profound hypothermia in cardiac surgery most 
readily fit the title and are excellent presentations from authors 
who have contributed much to the development of their subjects. 

The illustrations, mostly line drawings, and the index are 
adequate. The reproduction of radiographs, the type, paper, 
and binding are, as in the rest of this series, impeccable. 


Manson’s Tropical Diseases 
A Manual of the Diseases of Warm Climates. 15th ed. Sir 
PHILIP MANSON-BAHR, C.M.G., D.S.0., M.A., M.D., F.R.C.P., 
D.T.M. & H., consulting physician to the Hospital for Tropical 
Diseases, London. London: Cassell. 1960. Pp. 1177. 84s. 

IN 1898 Manson published the first edition of his Tropical 
Diseases, and it was such a success that in the next 20 years or 
so five other editions appeared. Since then nine editions have 
been prepared by the present author (who claims only to be the 
editor), and the work has, of course, been enormously expanded 
to cover the unprecedented advances. Some of the old order 
and the old illustrations, and parts of the old text, have been 
retained; but, in spite of this loyalty to Manson, the book is now 
Sir Philip’s creation, and bears throughout the imprint of his 
character and immense industry. 

There is no doubt that he has kept it up to date in a remark- 
able way, for he quotes a mass of recent work. Where there 
have been radical changes in treatment or in knowledge of 
xtiology, sections have from time to time been completely 
rewritten; but even here, such is the rate of progress, the final 
additions are numerous. Special features are the sections on 
preparation for residence in the tropics (where poliomyelitis 
immunisation deserves a place); the technique of injections and 
blood-transfusion; the insecticides; the table of drugs; and, 
of course, the appendix of 224 pages—almost a book in itself— 
on medical zoology and clinical pathology, so valuable for the 
isolated medical man. The title Tropical Diseases is interpreted 
liberally, to include the typhoid group of diseases, brucellosis, 
smallpox, and other cosmopolitan diseases common in the 
tropics. 

In the main it is a textbook of clinical medicine, for Sir 
Philip is primarily a clinician. Certainly the epidemiology, 
transmission, xtiology, and control of these diseases are dis- 
cussed, but pathology, clinical features, and treatment are the 
aspects most fully considered. The book is much more than a 
student’s text; it is also a book of reference to which the practi- 
tioner may turn for out-of-the-way information on unusual 
clinical problems; he may well find some short reference to 
work which answers his question but which would likely be 
omitted from a text whose author found it hard to keep pace 
with all modern work on the subject, which Sir Philip has 





always sedulously done. His monumental book retains its 
place as the leading work on tropical diseases. 


Dietary Proteins in Health and Disease 
JAMES B. ALLISON, PH.D., director; WILLIAM H. FITZPATRICK, 
PH.D., honorary associate research specialist, Bureau of Biological 
Research, Rutgers, The State University, New Brunswick, New 
Jersey. Springfield, Ill.: Charles C. Thomas. Oxford: Blackwell 
Scientific Publications. 1960. Pp. 86. 36s. 

THERE are only 71 pages of text in this book, but with the 
290 references which follow they will be a revelation to those 
who learned their nutrition before the late war. The old prob- 
lems of the labile reserves and the protein requirements for 
maintenance and growth are handled in a really ‘‘ modern ” 
way. The authors set out the difference between the nutritional 
value of individual proteins in terms of aminoacids and some- 
thing of what this may mean to cell chemistry, enzyme activity, 
and resistance to disease. True growth is nicely distinguished 
from mere gain in weight, and species variability is always 
before us. The approach to the interactions between calorie 
and protein requirements is dynamic and typical. The great 
clinical problem of kwashiorkor is brought before the reader 
from many angles throughout the book, and he is made to 
realise how much the work inspired by it has widened our 
knowledge of nutrition. In spite of the reorientations of thought 
which this book may involve in some of those whose nutritional 
lore has become a little arteriosclerotic, it is disarmingly simple 
to read. It contains no mathematics and practically no 
chemistry. No student of physiology should be without it. 
All those who feel themselves responsible for feeding infants, 
old people, sick or well, backward nations—even for feeding 
themselves—should read this book and think about its bearing 
on their problems. 


The Watershed 
REGINALD PAYNE, F.R.C.S. 
Pp. 210. 18s. 

‘* A faithful account of an unusual journey ” is the author’s 
description of this book. The journey in question, from a 
family business in the Midlands to St. Bartholomew’s Hospital 
in London, was not, topographically, a long one. But to the son 
of a man whose religious and vegetarian beliefs set him apart 
from all but a few of his neighbours, it was a very long step 
indeed. For Reginald Payne had been taught from infancy to 
eschew all medicines except herbs and natural waters, and to 
consider the views of “‘ the Faculty ”’ at all only so long as they 
did not involve the prescription of any drugs. 

The really unusual feature of this journey, though, is the 
sensitive and evocative manner in which it has now been 
described. The scenes in this book of a Victorian childhood, 
and of Northampton at the turn of the century, are reminiscent 
of those drawn by another doctor, Francis Brett Young, 
writing of another provincial city, and are as handsomely done. 
It seems a pity that the testament ends at the point at which its 
writer began his medical studies. All those who have hitherto 
known him only as a distinguished surgeon will enjoy this rich 
autobiography and will hope that one day he may add another 
instalment to it. 


London: Faber & Faber. 1961. 


X-ray Microscopy and Microanalysis (Proceedings of the 
2nd International Symposium, Stockholm, 1959. Amsterdam: 
Elsevier Publishing Co. 1960. Pp. 542. 100s.).—After the 
Ist symposium on X-ray microscopy, in Cambridge in 1956, 
the proceedings were published under the general title 
of X-ray Microscopy and Microradiography. In the three 
years between the conferences, there were considerable develop- 
ments in X-ray micromethods, but the main emphasis has 
shifted somewhat—hence the change in the title. There are 
over 70 papers, almost all given in full, and they are divided 
into three groups—X-ray microabsorption, X-ray micro- 
emission, and X-ray microdiffraction. Each group has an 
introduction by one of the three editors (Dr. Arne Engstrém, 
Dr. V. E. Cosslett, and Dr. Howard H. Pattee). Most of the 
papers of medical and biological interest are in the section on 
microabsorption, but a few botanical applications have been 
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found for microdiffraction methods. For obvious reasons, there 
are few applications of microemission or microdiffraction to 
medicine. Their principal value—like that of the recently 
developed method of field-ion microscopy—is to the metal- 
lurgist. An interesting use, not mentioned here, of X-ray 
microemission has been in the identification of minute particles 
of tin dioxide in the lungs of tin workers. One of the obstacles 
to obtaining high resolution in contact microradiograms has 
been the “ graininess’ of the emulsion of X-ray films. In 
addition, ultra-fine-grain films are extremely slow. Two papers 
describe X-ray-sensitive recording materials without grain, or, 
more precisely, with a submicroscopic structure. The possi- 
bility of direct xerographic recording is discussed in one paper, 
and though the technique has not yet been fully developed, 
results suggest that pictures as good as those taken on ultra- 
fine-grain film may be obtained with the same exposure-times 
as for an ordinary high-speed film. There are a number of 
well-reproduced illustrations showing the striking and informa- 
tive results obtained by X-ray-absorption micrography of 


different tissues. These, and other illustrations from the field of 
metallurgy, show the rapid advances that have been made in a 
comparatively new science, though it must be remembered that 
the first X-ray contact micrograph was taken by Heycock and 
Neville ! less than two years after Roentgen’s discovery. 


Medical Directory of South Africa (Durban: Knox 
Publishing Company. 1960. Pp. 360. £2 2s.).—For many 
years doctors in this country have found the Medical Directory 
a useful complement to the Medical Register, which like most 
statutory publications is reliable but taciturn. They will, 
therefore, congratulate their colleagues in South Africa who 
are now also offered a directory as well as a register. The first 
edition contains, besides brief professional biographies of all 
doctors, lists of medical schools and colleges, research institu- 
tions, and hospitals, and outlines the official bodies responsible 
for the administration of the medical profession in South 
Africa. 


1. Heycock, C. T., Neville, F. H. ¥. chem. Soc. 1898, 73, 714. 
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INTRAVASCULAR CANNULZ FOR USE WITH AN 
ARTIFICIAL KIDNEY 


To perform satisfactory hemodialysis with a Kolff dispos- 
able-coil artificial kidney a stable blood-flow of 200-500 ml. per 
min. is necessary. The standard practice is to take the flow 
from a radial artery, or from the vena cava, and return it to a 
medium-sized peripheral vein—for example, the basilic or 
cephalic vein in the arm. When a Kolff artificial kidney was 
installed at Halton in 1957 considerable difficulty was experi- 
enced in obtaining satisfactory flow-rates with the cannulz then 
available. Over the past year this problem has been solved by 
using polyvinyl chloride (P.v.c.) tubing. With two basic 
cannulz a reliable flow can be obtained in all patients: 

1. Tapered cannula.—This is a 45 cm. length of P.v.c. tubing with 
a 4mm. bore for the first 15 cm., which then tapers evenly to 1-5 mm. 
bore. At the wider end is fitted a female nylon Luer adaptor covered 
with a removable P.v.c. cap. 

2. Intracaval cannula.—This is a 45 cm. length of P.v.c. tubing of 
3 mm. bore throughout (about 13 French gauge), fitted at one end 
with a female nylon Luer adaptor covered with a removable P.v.c. 
cap. The caval end of the cannula has eight 1-5 mm. perforations in 
its wall, and it is tipped with more rigid P.v.c., with a central perfora- 
tion of 155 mm. A smaller size, of 2 mm. bore (about 11 French 
gauge) P.v.c. tubing, but otherwise identical, is made for children. 

Modifications of both the tapered and the caval cannule are 
also used in which a 7:5 cm. sidearm is introduced at right 
angles to the main tubing 7-5 cm. from the Luer adaptor 
(fig. la and 6b). This tube is also fitted with a female nylon 
Luer adaptor and removable P.v.c. cap. 

. TECHNIQUE 

The vessel concerned is exposed by routine “ cut-down ” 
procedure. Before insertion the cannula is filled with hepari- 
nised saline (1000 units heparin to 500 ml. normal saline), and 
flow through it is prevented by clamping with 6 in. Dunhill 





Fig. 1—(a) Tapered cannula with sidearm, and (b) intracaval cannula 
with sidearm. 
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Fig. 2—A sample being withdrawn from the radial artery. 


forceps, the teeth of which are covered with rubber or P.vV.C. 
tubing. When a peripheral vein or a radial artery is used, a 
tapered cannula is cut back to a suitable size and then inserted 
for 2-8 cm. If a vena-caval flow is required a caval cannula is 
passed via a peripheral vein. The cannule are tied in place 
with catgut. Fig. 2 shows a radial artery cannula in use. 


ADVANTAGES 

Simplicity. —With only two basic designs a satisfactory flow- 
rate can be obtained in any adult patient. For children only 
the smaller size caval cannula is required to complete the range. 

Minimal trauma.—P.v.c. is the least traumatic of the 
materials tried (e.g., polyethylene and nylon). This is par- 
ticularly important when cannulising the radial artery, where 
it is fairly easy to damage the intima and cause spasm of the 
vessel. 

Sidearm.—The sidearm incorporated into the cannula pro- 
vides a suitable route for withdrawing samples or for 
introducing infusions. 

Stability.—The softness of P.v.c. tubing allows for slight 
constriction when the cannula is tied into a vessel, and this 
impedes slipping. This is especially important in a restless 
patient. 

Vena caval blood-flow.—The perforated end of the caval 
cannula allows free blood-flow without sucking of the vessel 
intima against the end of the cannula, which would obstruct 
the flow. 

Packaging.—The catheters are conveniently supplied pre- 
packed and sterilised in nylon-film envelopes. 

I wish to thank the Director-General of Medical Services of the 
Royal Air Force for permission to publish, and also Group-Captain 
R. C. Jackson and Flight-Lieutenant N. V. D. Bunker for their help 
and advice. I am indebted to Portland Plastics, Ltd., of Bassett 
House, Hythe, Kent, for the plastics development, and for supplying 
the cannule. 

W. J. ELDER 


M.B. Lond. 
Flight-Lieutenant, R.A.F. 


Renal Unit, Princess Mary’s 
Royal Air Force Hospital, 
Halton, Hants 
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The Cost of Biochemistry 


““ WHETHER we like it or not, the age of string and 
sealing wax has come to an end, and the pursuit of 
scientific knowledge is now a rather complex and expen- 
sive affair in which substantial resources of men, 
material, and facilities are needed.”! To no scientific 
discipline does this apply more than to biochemistry; 
and yet the imbalance between our national expenditure 
on the physical, engineering, and military sciences on 
the one hand and on the biological sciences, including 
biochemistry, on the other is steadily increasing. 

In the past fifty years biochemistry has flowered into 
a science in its own right which impinges on, but is no 
longer subservient to, physiology, pharmacology, agri- 
culture, animal metabolism, and other branches of 
biology, but which both by tradition and for practical 
reasons retains a particularly close link with clinical 
medicine. Man is still the most perfect, if at times also 
the most intractable, metabolic machine; and medicine 
remains an insatiable market for the byproducts of pure 
biochemical research. The organisation and financing of 
such research, which was discussed last year at a meeting 
of the Biochemical Society,” is therefore of vital interest 
to doctors as well as to laboratory workers. 

Biochemists in this country have a brilliant record of 
achievement, which is all the more remarkable since for 
the most part they are financially supported by organisa- 
tions whose interest is not primarily biochemical. That 
the system has worked in the past is largely a testimony 
to the judgment of the Medical and Agricultural 
Research Councils, the Department of Scientific and 
Industrial Research, and various charitable and indus- 
trial Foundations. That it is now showing signs of serious 
strain is not surprising. Biochemistry may continue to 
revolutionise medicine, industry, and our everyday life; 
but it can no longer be promoted on an immediate-profit 
basis—whether this profit be private and financial, as in 
the pharmaceutical industry, or national but still short- 
term and practical as in medicine and agriculture. It 
has become an academic pursuit which yet depends for 
financial backing on bodies whose approach to research 
is essentially non-academic. Prof. F. C. Happoip 
commented on this unsatisfactory state of affairs: 

“The committees of the Research Councils, with the 
best will in the world, must find it difficult not to support 
1. Sir Henry Melville. Cited by Prof. Alexander Haddow in the Organisa- 

tion and Financing of Research in Biochemistry (footnote 2). 

2. The Organisation and Financing of Biochemistry and Allied Sciences in 

Great Britain (edited for the Biochemical Society by K. S. Dodgson). 


1961. Copies (2s. 6d. each) may be had from the committee secretary, 
gs P. N. Campbell, Courtauld Institute, Middlesex Hospital London, 


departments and projects which were known to them; 
and they must find equal difficulty in evaluating projects 
from growing or little known departments. Within the 
terms of their own considerable means this probably 
matters little; but it seriously impedes the development of 
the work of the universities if the Research Councils are 
the main sponsors of our research . . . Any professor 
knows how important is the morale of his department: 
he is happy that some of the work can attract grants from 
the Councils; but equally he knows that he has intelligent 
and industrious colleagues whose work may be difficult 
and for the furtherance of whose studies he cannot draw 
on any of the granting bodies.” 


Professor HapPpo.p had little but praise for the various 
Trusts and Foundations, fulfilling their self-appointed 
task of private patrons; but academic research has come 
to a sorry pass when a professor of biochemistry can 
write that “‘ if the apparatus which has been bought with 
gifts from the Royal Society, the Rockefeller Founda- 
tion, or the M.R.C. were taken away from this depart- 
ment, I can safely say that every single line of research 
at present being pursued here would stop at once.” 

The ability of university departments to attract 
private gifts or Government grants is usually proportional 
to their past achievements; but the adage that success 
begets success does not always apply to them. In 
scientific inquiry—whether by individuals, by small 
units, or in vast establishments—rich harvests are often 
followed by fallow periods. At such times part of our 
resources should be channelled into new ventures; and 
the risk that some will prove wasteful, barren, or both 
should be faced. 

** Ts it too much to ask,” says Professor HAPPOLD, “‘ that 
more adequate sums for research should be made available 
to universities for distribution among their departments, 
provided that this is done by internal committees com- 
posed of those in a position to judge the needs? .. . The 
need for building hostels and for adequate staff-student 
ratios is understood by the University Grants Committee, 
but are they not obsessed with something we might term 
‘ undergraduate education ’ ? ”’ 

Funds are needed to help untried talent explore new 
paths; and this can be done by enabling teachers in the 
smaller as well as in the more venerable academic 
institutions to provide promising students with financial 
support for postgraduate work. 

Professor HAPPOLD concluded the case for the 
universities by citing some comments by the Principal 
of London University on the report on University 
Development 1952-57 by the University Grants 
Committee. The committee felt that 
“it is in the interest of both the Universities and the 
Research Councils that a line of original scientific work 
should be financed in the ordinary way from general 
university income and that the University should accept 
full responsibility for it instead of regarding it as an 
extraneous activity. Unless this happens, an undue pro- 
portion of the newer activities within the University might 
come to be supported under conditions of external control, 
incompatible with academic independence; while, at the 
same time, an undue proportion of the resources of the 
Research Councils would become tied up, to the detriment 
of their ability to support new ventures.” 
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The Principal accepted this statement but he felt uneasy 
about arrangements for transferring responsibility from 
the Research Councils to the university: 

“If a university, by agreement with the University 
Grants Committee and the Research Council concerned, 
takes over financial responsibility for a project, it can only 
do so if it is provided . . . with the necessary funds. The 
procedure which it has been decided to adopt does not, in 
my opinion, give us adequate guarantees; and we shall, in 
fact, lock critically on the way in which it operates.” 
Such observations indicate room for improvement in 
the relations between the universities and the Research 
Councils. But could not more be done by the univer- 
sities without extraneous help? We have far too few 
departments of biochemistry in this country—two of 
them in London University, which has about a quarter 
of our undergraduates—and existing departments are 
bogged down by the rigidity of their establishments. 
Prof. A. NEUBERGER had some forceful comments to 
make on this: 

“In the United States there is one aspect of university 

life which we could emulate with considerable profit, and 
that is a greater elasticity in appointments. In this country 
we still believe that even a large department should be 
under one professor .. . In the United States the position is 
different; for example, the Organic Chemistry Depart- 
ment at Harvard has, so far as I know, five full professor- 
ships and the chairmanship of the department rotates; 
and this is probably the best organic chemistry department 
in the world. I think it would be a considerable advantage 
in this country if we could offer senior posts (even full 
professorships) to suitable scientists we want to keep. The 
rigidity which we have at present regarding senior univer- 
sity appointments is discouraging to younger people. The 
situation when one has to wait for a professor to retire 
before a new appointment can be made tends to make our 
really bright young people feel that the prospects of getting 
relatively senior status are not very good.” 
Of course the staffing of a university department must be 
determined to some extent by undergraduate teaching 
needs; but the inflexible attitude which allows no 
scope for expansion when a particular field of research 
assumes new urgency, or when a particular group find 
themselves in a favourable position to embark on a new 
line of inquiry, compares very unfavourably with the 
policy of the Research Councils. The new scheme for 
research groups, outlined by Dr. F. J. C. HERRALD of 
the Medical Research Council, offers a possible, if only 
partial, solution. These groups * differ from the Council’s 
research units in that their programme and staffing are 
more closely coordinated with the work of the university 
department to which they are attached; and they intro- 
duce some degree of shared responsibility between the 
Council and the university. 


One of the most impressive features of the report as a 
whole is the absence of self-gratulation among men 
who might be thought to have every reason for con- 
gratulating themselves. Much has already been achieved 
at a fantastically low cost; and unrelenting dissatisfaction 
with the status quo gives hope for further progress. 


3. Report of the Medical Research Council for the year 1958-59. H.M. 
Stationery Office, 1960. See Lancet, 1960, i, 193. 


Myoglobinuria 

MYOGLOBINURIA—the excretion of muscle-protein in 
the urine—is known to occur after severe exertion, after 
severe injuries involving destruction of muscle, and in an 
idiopathic paroxysmal form often associated with severe 
muscle weakness. In addition there is a curious epidemic 
form, reported only from East Prussia, Sweden, and 
North-western Russia, connected with eating fish from 
some of the Baltic inlets—the so-called Haff disease. The 
exertional and idiopathic forms are not very com- 
mon, but have characteristic clinical signs, and some 
improved methods for establishing the diagnosis have 
been described. 

Myoglobinuria induced by exertion has been studied 
by HowEnsTINE.! His subjects were recruits to the U.S. 
Marines who go in for an exercise inelegantly known as 
the “ squat jump”. This consists in a series of rapidly 
repeated jumps from a squatting position with one leg 
forward with knee bent and the other with the bent knee 
lower and the foot more posterior; in the jump the body 
weight is alternately shifted from one leg to the other so 
that the strain is placed on alternate quadriceps. It is 
extremely difficult, says HOWENSTINE, for even a well- 
conditioned man to perform more than 80 squat jumps 
in succession, and in some recruits myoglobinuria, 
hemoglobinuria, albuminuria, and even red blood-cells 
in the urine and some casts develop after this exercise. 
In one year, of 28,000 recruits 60 had difficulty in walk- 
ing or passed dark urine after the exercise, and 12 were 
sent to hospital because the symptoms and signs had not 
cleared up after two days. In 3 of these cases renal 
biopsy was carried out. In 2 biopsy showed evidence of 
tubular necrosis with casts in the tubules, the glomeruli 
being normal. But the 3rd patient, who had considerable 
albuminuria, had abnormalities in the glomeruli and 
normal tubules; this 3rd case was therefore diagnosed as 
subacute glomerulonephritis. Myoglobin in the urine 
was identified by chemical and spectroscopic methods, 
and other diagnostic features were a normal serum- 
bilirubin and a normal serum antistreptolysin titre. 

Another case has been reported by DENSON? in a 
23-year-old man who was sent to hospital with painful 
muscles who was passing dark urine. Two days before 
he had carried out a physical condition test which con- 
sisted of “9 pull-ups, 70 sit-ups, 80 squat jumps, 
50 push-ups and running a timed 300 yards ”. Within an 
hour he had severe soreness of the muscles, and next day 
he was in much pain and could hardly move. His urine 
was dark-brown and gave a positive benzidine test. 
Chemical and electrophoretic tests showed the presence 
of myoglobin. His blood-serum was of normal colour 


but gave a strong positive reaction to benzidine, and the | 


serum-bilirubin level was 1:3 mg. per 100 ml. With 


rest, the whole condition settled in ten days. Yet 
another case was reported by PHILLIPPI et al.*—again in 
a young athlete during strenuous training. This patient 
had so much muscular pain that he was almost paralysed, 
and dark urine appeared after an overnight rest. The 
1. Howenstine, J. A. 7. Amer. med. Ass. 1960, 173, 493. 

2. Denson, H. B. Amer. ¥. Med. 1960, 29, 534. 


3. Phillippi, P. J., Jones, F. R., Kenoyer, W. L. ¥. Amer. med. Ass. 1960, 
72, 907. 
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urine was free of red blood-cells but gave a strongly 
positive benzidine reaction. The blood-plasma was, 
however, clear and contained less than 100 mg. of 
hemoglobin per 100 ml. Muscle biopsy showed nothing 
abnormal. The urine was of normal colour within five 
days, and muscle tone was regained in about a month. 
DENSON states that only 36 such cases had been reported 
since MEYER-BETZ originally described the condition in 
1910, and he points out that this exertional form seems 
to be limited to males. 

There is, however, another form of paroxysmal myo- 
globinuria not set off by undue exertion, and this does 
affect women. WHEBY and MILLER ‘ described 2 such 
cases in sisters ; and they have collected data on 48 further 
cases (38 in males and 10 in females) of paroxysmal 
myoglobinuria unassociated with known trauma or undue 
exercise. One of their own cases shows how severe this 
condition can be: 

The patient, a girl of 16, had had one or two previous 
episodes of undue pain and stiffness after exertion but no dark 
urine. The latest attack had developed shortly after a half-hour 
walk; pain and spasm of the legs, chest, and abdomen occurred 
together with the passing of port-wine-coloured urine which 
gave a positive benzidine reaction. The spasm of the chest 
muscles was such that the patient was cyanotic and the respira- 
tions were gasping; she was unable to lift her legs off the bed. 
Mechanical respiratory assistance was needed together with 
tracheotomy to clear respiratory secretions. The muscle 
weakness persisted for twenty-five days, and the tracheotomy 
tube was removed on the twenty-second day. The urine became 
normal within twenty-four hours, but tests on the original 
specimens showed myoglobin; the plasma was clear throughout. 
This patient’s sister had been seen in two attacks of less severe 
muscle pain and weakness accompanied by myoglobinuria. 
A 3rd sister was unaffected, and no other members of the family 
were known to be affected. 

It is clearly important to be able to diagnose this 
condition and to distinguish it from other forms of 
“ hematuria ”’, especially acute glomerulonephritis and 
paroxysmal hemoglobinuria. Suitable tests are chemical, 
electrophoretic, and spectroscopic. The unusual com- 
bination of a dark urine giving a positive benzidine test 
with absence of signs of hamolysis—especially a normal 
colour of the plasma and a normal serum-bilirubin— 
should lead to tests for myoglobin being made, particu- 
larly if the condition has come on after undue exercise or 
if the patient has a previous history of severe muscle pain 
and stiffness after mild exertion. A simple chemical test 
has been developed by BLONDHEIM et al.° The urine is 
first tested to determine whether a protein and any other 
abnormal pigment are present. This is done by adding 
3°, sulphosalicylic acid, which will precipitate the 
protein if present; on filtering, the filtrate will show 
whether any non-protein pigment is present. If there is 
a protein and the colour of the filtrate is normal, the 
second part of the test is carried out. This consists in 
adding 2:8 g. of ammonium sulphate to 5 ml. of urine, 
giving 80°, saturation. The urine is then filtered or 
centrifuged, and if the colour of the filtrate or centri- 
fugate is abnormal, myoglobin is present. The test can 
be applied to fresh urine or to urine preserved at pH 
4. Wheby, M. S., Miller, H. S., Jr. Amer. J. Med. 1960, 29, 599. 


5. Blondheim, S. H., Margoliash, E., Shafrir, E. ¥. Amer. med. Ass. 1958, 
197, 453. 


7:0-7:5 and refrigerated. Electrophoresis of the urine 
gives a characteristic “spot” with myoglobin when 
stained with benzidine.t Spectroscopic distinction 
between myoglobin and hemoglobin is difficult because 
the differences in the spectral bands are small and hardly 
distinguishable with the usual hand spectroscope. 

The treatment of these myoglobinuric syndromes is 
purely symptomatic. Complete rest in bed is essential. 
There seems to be no point in restricting fluid so long as 
urinary output is maintained. The patient will naturally 
avoid exercise of similar severity in the future, though in 
the exertional type attempts to reproduce the syndrome 
have usually failed. In the idiopathic type the attacks are 
known to occur sometimes without any unusual exertion, 
and no way of avoiding or cutting short the attacks is 
known. 


Invalids by Air 


OF the many measures which helped to reduce the 
death-rate among military casualties in the late war, 
three were particularly notable because they had never 
previously been applied on a large scale. The contribu- 
tion of the blood-transfusion service and of the new 
chemotherapeutic and antibiotic agents is well known; 
but air evacuation of the sick and wounded also played 
a considerable part. Many thousands of soldiers 
remember with gratitude the aircraft and crews of Royal 
Air Force Transport Command 

The doctrines of casualty air evacuation were first 
established in the Eastern theatre of war, where, because 
of the great distances and the severe terrain, the aero- 
plane was the most practicable form of transport. Later, 
during the Normandy campaign, it was not uncommon 
for a man to be safely in bed in England twelve hours 
after being wounded; and the contrast between the 
condition of those who had been flown away from air- 
strips near the front line and those who had made a long 
journey by ambulance to the coast was remarkable. 
Though the aircraft were unpressurised freighters, very 
few kinds of injury proved unsuitable for transport by 
air. The speed and smoothness of flight outweighed 
almost any other consideration; but patients with 
sucking chest wounds or recent perforating wounds of 
the abdominal viscera were accepted only if the flight 
could be made at low altitude. Since the war, the Royal 
Air Force has regularly repatriated the sick by air from 
the overseas stations, paying particular attention to the 
needs of patients with poliomyelitis and others who have 
special disabilities. In these days of pressurised, air- 
conditioned cabins, and of aircraft which fly high above 
the levels of turbulence, the longest journeys can be 
made by very ill people in safety and fair comfort. 

It is not only the Air Force that carries invalids. 
Most commercial airlines of any size have considerable 
experience in carrying invalids of all sorts and also the 
very young and the very old. Unlike the Air Force, 
civil operators use the normal passenger services; so 
they can accept only patients whose presence in the 
aircraft does not give offence to the other passengers. 
Nevertheless, according to a recent pamphlet by 
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B.O.A.C.’s Director of Personnel and Medical Services,} 
B.O.A.C. finds it necessary to refuse only 2°, of the 
invalids who wish to travel by air, and this figure 
includes those who are unsuitable on clinical grounds. 
The criteria by which B.O.A.C. evaluates an individual 
application are almost identical with those proposed by 
an expert committee of the American Aerospace 
Medical Association. They fall into three groups: the 
esthetic group, which stipulates that normal passengers 
must not be distressed by unpleasant sights, smells, or 
noises ; the clinical and physiological group, which is the 
largest; and the administrative group, which takes 
account of the facilities in the air, along the route, and at 
the destination. It is with the clinical and physiological 
criteria that a doctor who wants to send his patient by 
air is chiefly concerned; and the B.O.A.C. pamphlet 
contains most of the information he needs. 


No airline, except for short trips and under very 
special circumstances, is willing to give a seat to a 
woman who is more than 32 weeks pregnant. This rule 
seems reasonable on all counts; but, because some 
women are not entirely accurate in their recollection, 
most operators prudently instruct their cabin staff in 
how to help at a normal birth. Patients with impaired 
cardiac function should fly only in aircraft which have 
the means to give them oxygen if they need it; but all the 
regular airlines use pressurised aircraft, the cabin 
altitude of which seldom rises above the equivalent of 
5000 feet, at which pressure the blood-oxygen saturation 
falls by only 3°,; and whether or not the cabin has a 
regular oxygen installation, it is usual to carry an 
emergency oxygen set. The fall in pressure with 
increasing height leads to expansion of gases. These, if 
they are trapped in body-cavities such as the pleura or 
the gut, may cause pressure symptoms. Even at a 
cabin altitude of 5000 feet the volume is appreciably 
greater than that at sea level. Accordingly, patients 
who have had a refill of a pneumothorax or an operation 
on a hollow viscus should wait ten day before they fly. 
The physician who has any doubts about the suitability 
of air travel for a patient does well to seek the advice of 
the airline’s medical department; and, since he is un- 
likely to know all the factors which may arise, particu- 
larly the administrative ones, he will serve his patient 
best by consulting the airline in every case. It cannot do 
the patient’s condition, the other passengers’ welfare, 
the airline’s economy, or the physician’s reputation 
much good if an unscheduled landing becomes necessary 
on the patient’s account. Both patient and doctor should 
put all their cards on the table when they do consult the 
airline. 

When the general fitness of the patient is not at issue, 
there are nevertheless matters on which the doctor can 
give useful advice. He should, for example, dissuade 
from flying anyone who has a severe cold, not only 
because infectious disease of any sort should never be 
deliberately introduced into a confined space such as an 
1. The Transport of Invalids by Air. By K. G. BERGIN, O.ST.J., M.A.; M.D., 

D.P.H., F.R.Ae.S. Copies obtainable from the Directorate of Personnel 
and Medical Services, British Overseas Airways Corporation, London 


Airport. 
2. Arch. environmental Hith, 1961, 2, 124 


aircraft cabin, but also because there is a risk of pain and 
damage to the middle ear during the descent. He can 
provide sedatives for the nervous, and simple remedies, 
such as hyoscine hydrobromide, for those who are prone 
to travel sickness; but one of the most effective services 
he can render is to make sure, not only that his patient is 
properly immunised according to the relevant regulations, 
but also that he has the prescribed international certifi- 
cates, properly completed and available for inspection. 
It is agreeable neither to the patient nor to the immigra- 
tion authorities overseas if they have to refuse entry or 
impose quarantine for what may be a technical omission; 
but countries which feel themselves in danger of severe 
epidemics can hardly be blamed for adhering to the 
letter of the law. 





Annotations 





THE PATIENT’S DAY 


To many inpatients the timing and organisation of the 
hospital day seems incomprehensible. Why should they 
be awakened at some unaccustomed hour before 6 A.M. ? 
Why, too, even when allowance is made for the amount 
of work in the ward, should there be so few opportunities 
for rest? In addition, hospital wards have usually become 
so busy in the evening that sleep is impossible until after 
10 P.M. 

Just over two years ago, a subcommittee was appointed 
by the Standing Nursing Advisory Committee to consider 
the programme of the inpatient’s day. In their report ! 
they are particularly concerned with the early start to the 
day, for which they say there is no justification and which 
they think should be altered as soon as possible. 

The hospital day has lengthened because of the intro- 
duction of evening visiting, later operating sessions, and 
late visits to the wards by the medical staff. Nothing has 
yet been done to compensate the patient for loss of sleep 
and rest at the beginning of the day. One of the arguments 
for early awakening is that the patient and the ward must 
be ready for the first ward round at 9 A.M. If this time 
suits the medical staff, then the patient must be ready; 
but there is no need for the rigorous preparation demanded 
for a formal ward round. The doctors, brought up to 
regard the present arrangements as normal, probably 
never think of the activities of the nurses and patients 
before the ward is opened. 

It has been said in defence of the present system that 
patients rarely complain, but there are two possible 
explanations of this. Firstly, hospital life is so bewildering 
and hospital ways so strange that patients are loth to be 
hypercritical. Secondly, the British public thinks so 
highly of its hospitals and their staffs that early awakening 
seems too trivial a matter about which to make a fuss. 
Recently, however, criticism of hospital life has become 
freer, partly perhaps because the taxpayer realises that he 
is financing the hospital services. 

The subcommittee have prepared a typical timetable 
for an inpatient’s day, and this makes plain that the 
patient is subjected to constant activity from before 6 A.M. 
until lights out at 10 P.M. The period of peak activity is 
between 6 A.M. and noon; in non-teaching hospitals the 
busiest time of all is between 9 A.M. and noon, which 


1. The Pattern of the In-Patient’s Day. Central Health Services Council. 
H.M. Stationery Office. 1961. Pp. 27. 2s. 














= = ©FA PF A lm 


rn 


of go 


0 


ET 


nd 
an 
eS, 
ne 


t is 


ere 
the 


the 
hey 
M. ? 
yunt 
ities 
ome 
ifter 


nted 
sider 
ort ? 
y the 
hich 


1tro- 

and 
x has 
sleep 
1ents 
must 
time 
sady ; 
nded 
ip to 
bably 
tients 


. that 
ssible 
ering 
to be 
KS sO 
ening 

fuss. 
scome 
nat he 


etable 
at_ the 
6 A.M. 
vity is 
ils the 
which 


Council. 





| 


APRIL 1, 1961 


ANNOTATIONS 


THE LANCET 707 





suggests that the present timetable is capable of adjust- 
ment. Bedmaking, the subcommittee say, is unnecessary 
more than once a day, and, apart from a tidying of the 
bedclothes the first thing in the morning, could well be 
left until later in the day, by which time some of the 
patients would be ambulant. The routine distribution of 
bedpans and hand-basins should be done away with except 
for the patients who are seriously ill. Once routine bed- 
making and sanitary rounds have been curtailed, flexibility 
in the time of awakening becomes possible. 


Another time-wasting procedure is the taking of 
temperatures and pulse and respiration rates. Many hospi- 
tals now record these once a day—in the evening—and 
4-hourly temperature readings are only taken for those 
patients whose temperatures are known to be unstable. 


Patients are often prepared for operation before 7 A.M., 
and operating sessions often start at 8.30 A.M. Though it 
does not lie primarily with the nurses to change this 
arrangement, the medical staff would probably cooperate 
by starting operating sessions and some radiographic 
procedures later in the morning were they to realise the 
gain to patients. The present practice of enforcing a 
cessation of all activities in the ward during a medical 
round could be revised. Some nursing care could be given 
to patients at one end of a ward while the consultant was 
seeing those at the other. Daily visiting is both desirable 
and important, but staggered visiting-hours might prevent 
the inevitable disruption of ward routine. Some hospitals 
have experimented with a three-shift system for the 
nursing staff; and, once the initial opposition to such a 
radical change has been overcome, the nurses appreciate 
the many advantages of the plan. The three-shift system 
would also reduce the present long span of night-duty— 
and thus make it easier to get enough night-nursing staff. 


A revised timetable is set out in an appendix to the 
report; and, though no more than tentative, should provide 
some useful guidance for management committees. By 
rearranging slightly the duties of the domestic and 
ancillary staffs, a great deal of the time when one section 
of the hospital staff is comparatively inactive has been 
eliminated. The proposed changes are a break with 
nursing tradition and hospitals would have to adapt them 
to local circumstances. 


“PEPTIC” ULCER 


IMPRECISION in naming diseases has two dangers: first 
it may lead to the application of incorrect treatment; 
and secondly, it may render difficult or impossible the 
comparison of findings reported by different workers. 
Such imprecision is nowhere more apparent than in the 
naming of gastric and duodenal disorders. Even today 
ulcers either in the stomach or in the duodenum are 
sometimes loosely referred to as “‘ peptic ulcers”. Yet 
gastric and duodenal ulcers differ in hereditary charac- 
teristics, and occur in patients of differing ages and 
occupations; the symptoms are different; and the secretion 
of acid is greater in duodenal than in gastric ulcer. 
Moreover not uncommonly gastric ulcers, unlike duodenal 
ulcers, turn out to be cancerous or become cancerous. 


Every effort should be made to decide whether an 
ulcer is proximal or distal to the pylorus; and thus 
juxtapyloric or pyloric ulcer and pyloric stenosis should 
be avoided as diagnostic terms. Gastric ulcers may be 
named according to their site. Ulcers in the body of the 


stomach are corpus ulcers, whereas those in the antrum of 
the stomach (within some 6 cm. [2!/, in.] of the pylorus) are 
prepyloric ulcers. This distinction is useful because pre- 
pyloric ulcer resembles duodenal ulcer rather than other 
gastric ulcers. Anastomotic ulcers may be named after the 
anastomosis—gastroduodenal or gastrojejunal—and the 
terms secondary, marginal, or anastomotic ulcers avoided. 


Gastric cancer should be called gastric cancer, and 
names such as malignant ulcer and linitis plastica should 
not be used. A crater in the gastric wall which proves 
to be cancerous is as malignant as any other gastric cancer: 
without operation it leads to death, and there is no reason 
to suppose that the postoperative prognosis is any better 
than for gastric cancer manifesting itself as a mass. 


Precepts are easy to propound, but hard to follow. We 
may find ourselves among the first to lapse from those 
suggested here; but we believe that the need for precise 
definition should be much in the minds of all who treat 
or write about upper-gastrointestinal disorders. 


VARICOCELE AND SUBFERTILITY 


VARICOCELE affects chiefly young men and does not 
generally persist into middle age.1-? Any symptoms are 
seldom troublesome, and neither public nor profession 
have attached much importance to the condition. But 
recent clinical and experimental work suggest that 
varicocele is more closely related to subfertility than has 
hitherto been suspected. 


Examination of groups of fertile and subfertile men has 
shown that the prevalence of varicocele is higher among 
men with poor-quality semen.* When the varicocele is 
large * or persists beyond the age of 30 years ® there is a 
particular risk of subfertility. This is not surprising; for a 
varicocele upsets the thermoregulatory mechanism of the 
testes,’ and the adverse effect of temperature change on 
spermatogenesis in both laboratory animals and man is 
well known.’ This effect is likely to be enhanced by 
wearing a scrotal support and tight underwear or by 
repeated bathing in water at high temperatures.’—1 
Scott,> with the help of M. A. Ferguson-Smith, has 
studied the effect of varicocele on the microscopic appear- 
ance of the testis, and reports a characteristic decrease in 
the thickness of the germinal epithelium. In severe cases 
spermatogenesis is arrested at the secondary spermatocyte 
or spermatid levels. 

It seems clear that in treatment the suspensory bandage 
should be abandoned, on the ground that it may further 
depress spermatogenesis. Opinion about surgical treat- 
ment has varied in the past fifty years. At one time 
operation was obligatory for men entering the Indian Civil 
Service and the Colonial Service and was strongly advised 
for those in the Forces.'* But hemorrhage, hydrocele, 
infection, and testicular atrophy often followed 1718; and 
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accordingly the classical operation involving removal of 
most of the pampiniform plexus was largely given up. 
Harrison’s anatomical studies '* brought a clearer under- 
standing of the testicular blood-supply and led to the 
development of new and safer surgical techniques for 
correcting varicocele. Harrison’s work showed that in 
some men the collateral circulation through the vasal and 
cremasteric vessels suffices to nourish the testis after 
ligation of the testicular artery. In the classical operation it 
is difficult to identify these arteries among the plexus of 
distended veins, and all three may be damaged. Harrison 
pointed out that it would be much safer to operate at the 
level of the inguinal canal, where the veins are fewer and 
the testicular artery is large enough to be seen and avoided. 

Robb,*° Tulloch,*! and Scott ** have reported series of 
cases where the testicular veins were ligated at or above the 
level of the inguinal canal. Hanley,** on the other hand, 
made the classical scrotal incision and maintained that 
success depends on good surgical technique. These 
surgeons, operating on subfertile men, claim excellent 
results without local complications. Davidson,’ Tulloch,”! 
and Young?! between them reported 52 varicocele 
ligations, and a pregnancy was subsequently achieved in a 
third of the cases. Scott ** reported a significant improve- 
ment in semen quality in 75°, of his own cases. In Scott’s 
experience the operation is followed by a fall in sperma- 
tozoon count lasting several weeks, after which the count 
usually rises steadily for twelve to fifteen months. In 
following up his 55 cases Scott ?? noted 10 pregnancies 
within eight months of operation, although the marriages 
had previously been barren for from two to ten years. 

Undoubtedly varicocele, under certain circumstances, 
can depress spermatogenesis; but the results of the new 
surgical procedures are reassuring, and operative treat- 
ment should be offered in all cases where fertility is 
depressed. There may also be a place for operation on 
persistent and large varicoceles in order to prevent 
subfertility. 


CANCER DEATHS IN TWO HOSPITAL REGIONS 


WHEN the epidemiologist can explain why a disease is 
more prevalent in one area than in another, he is well 
on the way to indicating possible measures of pre- 
vention. But first he must catch his hare—that is, establish 
the existence of differences in prevalence. So far as 
malignant disease is concerned, epidemiology is still largely 
in this preliminary “ descriptive ” phase of development. 

Hitherto such studies as have been published have dealt 
with mortality data, but statistics of cancer registration are 
beginning to be employed. Where treatment is of no 
avail or is at best palliative, mortality-rates can be con- 
fidently equated with incidence. On the other hand, for 
those forms of malignant disease where treatment can 
bring about cures in a high proportion of cases, the 
number of deaths may indicate the extent to which treat- 
ment is available and resorted to rather than the frequency 
of these forms. Nevertheless, until comprehensive 
registration schemes are functioning throughout the 
country, study of local differences in cancer death-rates 
may still be worth while. 

An inquiry into death-rates which promises interesting 
results has been undertaken in the Wessex and South 


19. Harrison, R. G. ¥. Anat., Lond. 1949, 83, 267. 
20. Robb, W. A. T. Brit. med. F. 1955, ii, 355. 

21. Tulloch, W. S. ibid. p. 356. 

. Scott, L. S. ¥. Reprod. Fertil. 1960, 1, 45. 

. Hanley, H. G. Brit. med. F. 1954, i, 1378. 

. Young, D. Brit. ¥. Urol. 1956, 28, 426. 


West Metropolitan Hospital Regions and a preliminary 
report has been published.! 

Deaths from cancer in the administrative areas included in 
these regions over a number of years centring on the Census 
year 1951 have been analysed and compared with the number 
of deaths that would have been expected in each area if the 
national mortality-rates had applied to the local populations 
by age and sex. The data as to deaths were obtained from the 
medical officers of health of the areas concerned, but are 
available only for 57 of the 108 boroughs and urban and rural 
districts in the regions. It is unfortunate that the coverage 
should have been so patchy. 

This preliminary report deals with cancer of all sites com- 
bined, and no very unexpected findings can be said to have 
emerged so far. Significantly high mortalities are recorded for 
three London boroughs (Chelsea, Fulham, and Westminster) 
and significantly low mortalities for some rural districts (e.g., 
Guildford Rural District), The pattern varies somewhat 
according to sex. Whereas males in the Metropolitan areas 
have a significantly high rate, females have either an average ora 
significantly low rate. In several of the rural areas, on the other 
hand, both males and females have low rates. 

Nash and Payne at this stage simply draw attention to 
these differences. Any attempt to explain them must 
presumably wait on the publication of further sections of 
the report in which an analysis by individual cancer sites 
is promised. 


PREVENTION OF ACCIDENTS IN CHILDHOOD 


IN the world today, accidents cause more deaths than 
any single illness except cancer and cardiovascular disease; 
and among children from 1 to 19 years of age they are the 
largest single cause of death. Indeed in some countries 
they kill more children between 5 and 19 than all other 
causes combined. In Aberdeen half the domestic accidents 
were found to be in children under 9 years of age.? 

In 1958 a World Health Organisation European 
seminar studied the prevention of accidents in childhood; 
and the report * on this seminar by Dr. J. M. Mackintosh 
and Dr. S. Swaroop provides useful data from European 
countries. 

Different ages bring different problems. The newborn 
baby is liable to suffocation by bed-clothes, by plastic 
bags or covers, by inhaled food or vomit, or, rarely nowa- 
days, by being overlain. As the infant develops into the 
toddler—awkward and clumsy, curious about everything, 
inexperienced, and rebellious—falls, burns, drowning, 
and poisoning become common: this is the age of greatest 
danger. The frequency of these accidents diminishes 
after the age of 2, and drops rapidly after the age of 3 or 4; 
for neuromuscular coordination improves rapidly after 
the age of 2, and experience makes the child more 
cautious, and he also takes more notice of the advice and 
restrictions of adults. But the preschool child starts to 
withdraw from the protective care of adults and wants to 
explore the outside world; he is then confronted with 
dangerous situations for which he is not fully prepared, 
through inexperience and physical clumsiness. By 
adolescence, withdrawal from parental care is complete. 
Skill and judgment are often insufficiently developed, 
and foolhardiness frequently precedes well-balanced 
daring. 

At all ages, more boys than girls die in accidents. 
. Nash, F. A., Payne, P. M. An Intra-regional Study in the Ecology of 
Cancers: Part 1. 
2. See Lancet, March 25, 1961, p. 653. 
. World Health Organisation, Regional Office for Europe. Seminar on the 
Prevention of Accidents in Childhood (Spa, 1958). Copenhagen, 1960. 


Not for sale. Obtainable from W.H.O. Regional Office for Europe, 8, 
Scherfigsvej, Copenhagen, (), Denmark. 
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The main accidents which kill children are road traffic 
injuries, drowning, injuries due to fire and hot substances, 
poisoning, and falls. Prevention falls under three heads: 
legislation, education, and epidemiology. 

Through legislation safety precautions are laid down 
for construction and maintenance of roads, railways, and 
buildings. The safety precautions in factories and work- 
shops, says the report, should apply too to the home, 
though enforcement might be difficult. The report 
suggests that those in charge of the child ought to be 
prosecuted if they have failed to supervise him adequately. 

Education of prospective parents in accident prevention 
should, the report suggests, be started early: between 12 


and 14 is a suitable time. The mother can be taught at ° 


antenatal and postnatal clinics and by the public-health 
nurse who visits the home. Local authorities sometimes 
have inspectors who will advise on such matters as the 
safety of amateur electrical work done by the father. The 
child himself must be taught to avoid accidents, first at 
home and then at school. Parents and teachers should 
be trained to teach the child to discriminate between 
adventure and foolhardiness, and to help him live in a 
dangerous world. Overprotection merely leads to feelings 
of insecurity. In the education of the public, voluntary 
bodies, clubs and similar associations, and the Press, 
radio, and television can all play a part. 

Both legislation and education should be based on 
accurate knowledge of the epidemiology of the local 
accidents. More research is needed; reporting and 
recording of all accidents wherever they take place, out of 
doors, in the school, or in the home, with the aid of care- 
fully designed questionaries, would provide essential 
data for improving accident prevention in childhood. 


AUTOANTIBODIES IN RHEUMATIC 
HEART-DISEASE 


THE suggestion that autoantibodies against one or more 
of the constituents of the heart play an important part in 
the pathogenesis of rheumatic heart-disease is by no 
means new. In the past twenty-five years almost each 
advance in techniques for detecting antibodies has been 
applied to this question. The results have been varied 
and usually unconvincing. Thus in 1937 Brockmann 
et al.! obtained positive complement fixation with sera 
from children with acute rheumatic fever, when saline 
extracts of a rheumatic heart were used as the antigen. 
Eight years later Cavelti,? usirig the much more sensitive 
method of collodion particle agglutination, found that it 
was unnecessary to use a rheumatic heart for the test as 
normal hearts gave equally good results. Subsequent 
workers have failed to confirm either of these earlier 
results; but Osler et al.,* using an alcoholic extract of 
human heart, obtained positive complement-fixation 
reactions about twice as frequently with sera from patients 
with rheumatic fever as with those from a miscellaneous 
group of non-rheumatic patients. In 1955 Steffen and 
Schindler * introduced a further highly sensitive test for 
detecting antigen-antibody reactions—the Coombs con- 
sumption test. This is based on the ability of a complex 
of antigen and human antibody to react with a rabbit 
anti-human-globulin serum. The test, like its predeces- 
sors, failed to live up to its early promise.® The introduc- 


- Brockmann, H., Brill, J., Frendzell, J. Klin. Wschr. 1937, 16, 502. 

- Cavelti, P. Proc. Soc. exp. Biol., N.Y. 1945, 60, 379. 

. Osler, A. G., Hardy, P. H., Sharp, J. T. Amer. ¥. Syph. 1954, 38, 554. 
. Steffen, C., Schindler, H. Schweiz. Z. allg. Path. 1955, 18, 287. 

. Polzer, K., Steffen, C. Klin. Wschr. 1958, 36, 211. 


Vim Whe 


tion by Coons and Kaplan ® of fluorescein-conjugated 
antibodies for the histochemical detection of minute 
quantities of antigen provided yet another possible means 
of detecting autoantibodies to cardiac tissues. 


Two distinct methods of using fluorescent antibodies 
for research into autoimmune antibodies in cardiac disease 
have been carefully applied by Kaplan and his colleagues.’ * 
By the first method a fluorescent rabbit anti-human--- 
globulin serum is applied to well-washed sections of fresh 
frozen tissue, and this reveals the sites where human 
y-globulin is bound; the bound y-globulin is assumed to 
be autoantibody fixed to the tissue by virtue of a specific 
reaction with its autoantigens. The second method— 
which is used for detecting antibodies in sera—is known as 
the sandwich technique. In this the serum is first layered 
upon a section containing the presumptive antigen—in 
this instance a section of human myocardium. After a 
time the serum is washed away and any bound y-globulin 
is again revealed by means of a fluorescent rabbit anti- 
human-y-globulin serum. 

A hundred auricular appendages obtained by biopsy 
from patients undergoing cardiac operations for rheumatic 
heart-disease were studied for bound y-globulin by 
Kaplan and Dallenbach.’ Definitely positive results were 
obtained in 30 compared with a trace only in 1 of 33 non- 
rheumatic appendages. The bound globulin was found 
mainly in the sarcolemma and subsarcolemmal cytoplasm, 
but some was also found, although less frequently, in the 
interstitial tissue associated with collagen fibres and in 
the walls of small blood-vessels. By ordinary histological 
methods the areas with bound +-globulin appeared strongly 
eosinophil, but evidence of any cellular reaction was 
entirely lacking. Aschoff bodies moreover were consis- 
tently negative for bound globulin. 

By means of the sandwich technique Kaplan et al.® 
found three varieties of staining of the myocardial fibres 
—diffuse, subsarcolemmal, and intermyofibrillar. Diffuse 
staining was obtained quite commonly with sera from 
patients who had none of the “ diseases of connective 
tissue ”’; but subsarcolemmal and intermyofibrillar staining 
was much more specific, and was found in 10 out of 40 
cases of rheumatic fever, in 6 out of 27 cases of rheumatoid 
arthritis, and in each of 11 cases of disseminated lupus 
erythematosus. The highest prevalence of positive results 
—35 out of 45—was found in rheumatic patients after 
cardiotomy. This suggests that the serum change may be 
the result rather than the cause of myocardial damage— 
a suggestion that is strongly supported by Kaplan’s * 
finding of positive sera in non-rheumatic patients after 
myocardial infarction, or after cardiotomy for congential 
abnormalities. 

The nature and role of these serum factors in rheumatic 
heart-disease are still undefined. They have many of the 
characters of true antibodies, and react not only with 
human myocardium in general but with the individual’s 
own myocardium. The antigen can be extracted with 
alcohol, and the extract used both for complement- 
fixation and for flocculation reactions with rheumatic sera. 
There is no evidence as yet that they cause any of the 
cardiac lesions of rheumatic fever; but it is surely not 
without significance that similar serum factors can be 
produced in rabbits by injecting a vaccine of streptococci 
grown on a broth of bovine or rabbit heart.° 

6. Coons, A. H., Kaplan, M. H. J. exp. Med. 1950, 91, 1. 
7. Kaplan, M. H., Dallenbach, F. D. rbid. 1960, 113, 1. 


8. Kaplan, M. H., Meyeserian, M., Kushner, I. ibid. p. 17. 
9. Kaplan, M. H. ¥. Immunol. 1958, 80, 254. 
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THE prime function of medical administration in the 
curative services is to facilitate treatment. Staff, buildings, 
and equipment must not only be suited to the various 
forms of clinical practice but must also take account of its 
effects; for the quantity of care needed is governed by its 
quality. Even in general medicine, where the effects of 
treatment can be scientifically checked and measured, it is 
seldom possible to anticipate all the changes that new 
treatments will produce. In psychiatry, where treatment 
is still almost entirely empirical, the time-lag between 
therapeutic advances and the appropriate administra- 
tive changes is inevitably greater. 

There is no doubt whatever that the practice of 
psychiatry has undergone a revolution in the past ten 
years and that active and effective treatment has been the 
primary cause. A result of the introduction and the 
manifest success of the physical treatments some twenty 
years ago was to stimulate the demand for psychiatric 
attention. This led to a proliferation of outpatient work, 
which was mainly diagnostic, and a steady increase in the 
admission-rate to the mental hospitals. 

Although the number of patients resident in the mental 
hospitals increased year by year, and with it overcrowding, 
a precarious balance was achieved by concentrating on the 
recent admissions who were found to respond to treat- 
ment in a relatively short time. The wave of therapeutic 
optimism led later to a loosening of the traditional 
custodial attitude, which in turn made a proportion of the 
longer-stay patients amenable to the new treatments and 
enabled a few to be discharged. 

During the period of therapeutic flux administrative 
attention was focused on the mental hospitals: new 
admission and treatment units were provided to meet the 
demand of the short-stay patients; the long-stay wards 
were modernised and new occupational units of various 
kinds were built; and, most important of all, more doctors 
and nursing staff were recruited. But the greatest need 
was for the relief of overcrowding; for admissions to 
designated * hospitals in 1954 exceeded those in 1949 by 
about 17,000, and the number of resident patients was 
also steadily increasing. 

TURN OF A TIDE 

Some idea of the trend in numbers of resident patients 
may be got from table 1, data for which was obtained by 
* “ Designated ’’ hospitals were those designated by the Minister 

for the reception of patients under the Lunacy and Mental 
Treatment Acts. “* Non-designated”’’ hospitals were not so 
designated: they were therefore unable to accept detained 
patients under the Lunacy and Mental Treatment Acts but 
could admit patients informally without observing the pro- 
cedures laid down in these Acts. (Some were also approved for 
the reception of voluntary patients under the Mental Treatment 
Act.) “‘ De-designated beds ’’ were beds that had ceased to be 
** designated ”’ and to which patients could be admitted inform- 
ally in the same way as to “ non-designated ”’ hospitals. 


the Ministry of Health on forms M.H.S. 30 and s.H. 3. The 
number of non-designated beds is that shown on form 
s.H. 3 under the heading “‘ Mental Illness—Other ”’, and 
in addition to de-designated beds in mental hospitals 
(which were increasing during the period in question), 
the figures include mental beds in general hospitals, and 
other non-designated accommodation such as the neurosis 
hospitals, Belmont and Cassel. The numbers of patients 
resident at the end of 1954 in designated accommodation 
and the four registered hospitals had risen since 1949 
by about 6000, to what turned out to be a peak figure of 
149,000, and in addition there were resident in mental 
hospitals a proportion of the occupants of the 2753 non- 
designated beds. If all beds covered by table I are taken 
into account, by 1954 a peak figure of 152,000 residents 
had been reached. Although these estimates represent 
about 3-4 mental hospital beds per 1000 of the population, 
it seemed at the time that even more would be needed, 
and many large schemes for new mental hospitals were 


TABLE I—PATIENTS RESIDENT IN DESIGNATED ACCOMMODATION AND THE 
REGISTERED HOSPITALS AND NUMBERS OF NON-DESIGNATED BEDS 


Persons resident in 


y te 80 pe pn Estimated 
Year | accommodation wale tat ace total 

including former —— Total — residents 

public-assistance “0SP!tals ss 
institutions*® 

1949 142,083 1204 143,287 ? 143,287 
1954 148,080 1364 149,444 2753 152,197 
1955 146,867 1306 148,173 3543 151,716 
1959 133,154 1139 134,293 9312 143,605 


* Voluntary, temporary, and certified patients for 1949, 1954, and 1955. 
Voluntary, temporary, and certified and informal patients in designated 
accommodation for 1959. 


already under consideration. Fortunately, as it happened, 
these were times of financial stringency and no large- 
scale building could be undertaken. 

By the end of 1955 there were indications that the tide 
was turning, for although in this year nearly 7000 more 
patients were admitted to designated accommodation and 
the registered hospitals than in 1954, the resident popula- 
tion in these beds dropped by about 1300. Part of this 
decrease was due to increased de-designation, but on 
patients in all mental beds included in table I the decrease 
was about 500. A variety of medical and social measures 
contributed to this improvement: outside the hospitals, 
outpatient work not only prevented admission but, by 
stimulating public confidence in psychiatry, led to earlier 
recognition of the need for attention and correspondingly 
better therapeutic results; the use of day hospitals and 
domiciliary care had similar effects. Within the hospital 
the relaxation of tensions induced by locked doors, 
improved occupations, and the introduction of industrial 
work gave new life to the long-stay sections and enabled 


more of the patients to leave hospital. Then, too, by the | 





end of 1955, the so-called “ tranquillisers ’’ which had | 
been introduced in the spring of the previous year had | 


gained a firm foothold in most hospitals. 


This small but steady reduction in the resident mental | 
hospital population has continued in spite of a steadily | 


. . . . . . ~ ' 
increasing admission- and readmission-rate. For all mental 


beds covered by table 1, there were 8000 fewer resident 
patients in 1959 than in 1955. This is accounted for by 


three factors: outpatient treatment reducing the need for | 


admission, earlier and more effective treatment in hospital 
lessening the need for prolonged care, and active re- 
habilitation of the accumulation of long-stay patients, 
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TABLE II—ESTIMATED DEATHS IN 1955-59 AMONG LONG-STAY PATIENTS 
RESIDENT ON DEC. 31, 1954 


_— Males Females 
Alive Dec. 31, 1954 48,281 1000 63,832 1000 
Died 1955 ae 2047 3367 
Alive Dec. 31, 1955 46,234 958 60,465 947 
Died 1956 on 1927 3002 
Alive Dec. 31, 1956 44,307 918 57,463 900 
Died 1957 a 1737 2571 
Alive Dec. 31, 1957 42,570 882 54,892 860 
Died 1958 A 1539 2501 
Alive Dec. 31, 1958 41,031 850 52,391 821 
Died 1959 ie 1546 2342 
Alive Dec. 31, 1959 39,485 818 50,049 784 


making an increasing number of them either self-support- 
ing or fit for care in the community. 

It is unlikely that any of these favourable factors is 
producing its maximum effect: the existing mental hos- 
ptals are far from ideal for the purposes of modern 
treatment, there are still too few trained doctors and 
nurses, and the community services are only just starting 
to develop. While the correction of these defects can only 
tend to increase the efficiency of the service and reduce 
the need for hospital beds, it is necessary to take note of 
trends that may have a reverse effect, and these mainly 
concern the long-stay patients. First it seems inevitable 
that increasing longevity will lead to a rise in the number 
of old people with unmodifiable cerebral deterioration 
who will need hospital care because of their behaviour. 
Secondly, the rate of rehabilitation and discharge from 
long-stay wards is likely to decline as the hard core of 
organically deteriorated patients is reached. Thirdly, 
maintenance in the community will depend upon the 
existence of a social atmosphere which tolerates eccentrics 
and an economy which enables them to be largely self- 
supporting. 


RATE OF REDUCTION OF LONG-STAY POPULATION 

Although, for the reasons given above, it is impossible 
to give a precise statement of the rate of run-down of the 
present long-stay patients in the mental hospitals, some 
estimate is essential both for contemporary needs and 
future planning. 

Table 11, supplied by the General Register Office, shows 
the rate of reduction due to death alone among patients 
who had been two years or more in hospital at the time 
of the census of mental hospital patients taken at Dec. 31, 
1954. 


TABLE III—EFFECT OF DISCHARGES AND DEATHS IN 1955-59 AMONG 
LONG-STAY PATIENTS RESIDENT ON DEC, 31, 1954 


Long-stay patients in hospital Males Females 

on Dec. 31, 1954 48,281 1000 63,832 1000 
1955: Discharges 1116 1633 a 

Deaths .. a es 2047 3367 

In hospital on Dec. 31.. 45,118 934 58,832 922 
1956: Discharges... 956 | 647 | 

Deaths .. ay) en 1927 3002 

In hospital on Dec. 31. . 42,235 875 54,283 850 
1957: Discharges a os 1001 | 1299 as A 

Deaths .. Si ss 1737 | 2571 

In hospital on Dec. 31.. 39,497 | 818 50,413 790 
1958: Discharges ia ee 892 1314 a, 

Deaths .. be a 1539 2501 

In hospital on Dec. 31. . 37,066 768 46,598 730 
1959: Discharges “ a 885 1180 iohatil 

Deaths .. ie Wea 1546 2342 

In hospital on Dec. 31. . 34,635 717 43,076 675 


Death alone reduced this population, in five years, by 
18% for males and 22% for females. On this basis all 
these patients would have died in about twenty-five years. 
This may be regarded as the most conservative estimate, 
for this population is by no means static. Table 111 shows 
the rate of reduction when discharges and deaths are 
added together. 

Discharges and deaths together reduced this long-stay 
population by 28% for males and 32°, for females in five 
years. On this basis none of the long-stay patients resident 
on Dec. 31, 1954, would be in hospital after about 
sixteen years. 


THE MEASUREMENT OF CHANGE 

To predict future needs with any accuracy it is essential 
to have not only a cross-sectional picture of the present 
but also a longitudinal view of the past which will enable 
trends that may affect the future to be identified and 
measured. This is best done by defining a population and 
observing it over a period of time. 

A scheme for tracing patients admitted to mental 
hospitals was started by the General Register Office in 
1954, and a cohort of all patients first admitted to the 
mental hospitals of England and Wales in that year was 
built up by means of the index cards supplied by the 
hospitals. —The movements of the patients in this cohort 
into and out of hospital were recorded and correlated with 
various other factors such as sex, age, and diagnosis. By 
keeping track of patients in this way it was possible to 
determine the average length of stay in hospital, the 
readmission-rate, and the number who remained in 
hospital after various periods of time. Similar cohorts 
were started in 1955 and 1956; all were kept under obser- 
vation for two years after the date of first admission, and 
the 1954 cohort has now been observed for five years. By 
comparing these three cohorts it should be possible to 
detect and measure the trends responsible for the character- 
istics they show. For example, the mean bed requirements 
of the 1955 cohort were 500 less than for the 1954 cohort. 


For administrative purposes two separate but inter- 
related sets of statistics are needed for planning the future 
of the hospital part of the mental health service. First, it 
is necessary to know how the hospital service is being 
used at present and what changes in its function can be 
foreseen. Secondly, what effects are such changes likely to 
bring about in the future? More specifically, what is 
happening to the various types of patients admitted to 
mental hospitals at the present time, and what use are they 
making of the facilities provided for them? This first 
question involves an analysis of patients admitted to 
hospital, by sex, age, and length of stay; for these factors 
more than many others determine the kind of care that 
should be provided. The second question is concerned 
with the effects of treatment and the passage of time: what 
proportion of patients now admitted to hospital are going 
to need long-term care and what will be the rate of build- 
up of this long-stay population. 

Psychiatric patients who require inpatient care fall into 
three main groups according to their length of stay in 
hospital and the kind of treatment they need. Most 
hospitals admit all patients to a special unit or group of 
wards for investigation and treatment, and almost three- 
quarters of these patients of all ages are now discharged 
within three months; this constitutes the short-stay 
group. Those who do not respond to treatment in the 
admission unit, or who from the start are considered to 
need longer treatment of a different kind, are transferred 
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to wards usually situated in the main section of the hospital 
where 80°, of the resident population are housed. The 
majority of these patients are able to leave hospital within 
two years of admission; and, though a proportion of the 
remainder will need longer hospital care, it must not be 
forgotten that 4°, of all discharges occur after the fifth 
year in hospital. 

To assist planning, the General Register Office has 
undertaken an analysis of admissions to mental hospitals 
in 1954, 1956, and 1959. The admissions for 1954 were 
those made under the Lunacy and Mental ‘Treatment 
Acts. By 1956 a small number of beds had been de- 
designated and occupants were not covered by the G.R.O. 
statistical scheme. Admissions for 1957 and 1958 are not 
shown here, because, owing to the accelerated tempo of 
de-designation, they were understated in the statistics. 
In 1959 the inclusion of informal patients in the scheme 


TABLE IV—ADMISSIONS IN 1954, 1956, AND 1959 FROM A STANDARD 
POPULATION OF ONE MILLION 


1954 1956 1959 
Age- |——______— ——— —_— 
BrouP | Males Fe | Total Males FS". | Total Males F& Total 
15-34 | 213 | 226 | 439 | 217 | 239 | 456 252 | 306 | 558 
35-64 | 337 | 511 | 848 | 410 | 616 1026 | 507 | 779 | 1286 
65 and 


over 118 208 326 136 255 391 158 318 476 


Total 668 945 1613 763 1110 = 1873 917 1403 2320 


resulted in the same bed coverage as in 1954. By applying 
the appropriate discharge- and death-rates by lengths of 
stay in hospital, the number of beds required for groups of 
patients staying various lengths of time has been estimated. 
For patients admitted as statutory and later regarded as 
informal, the total time before discharge or death has been 
counted. 

The data in tables Iv to vII were obtained by applying 
the rates derived from the groups of admissions to popula- 
tions of 1,000,000 having the same sex-age composition as 
the home population of England and Wales for corres- 
ponding years. 

From this it will be seen that there were 16°% more 
admissions in 1956 than in 1954, and by 1959 the increase 
from 1954 was 44°,. The proportion of admissions of 
patients aged 65 and over was about 21°, throughout. 

Even in 1954, 60°, of patients admitted were dis- 
charged or died within three months, and by 1956 the 
proportion had risen to 64°. In spite of the increase in 
admissions, the number of patients who were still in 
hospital at the end of two years remained almost constant. 
Of the 167 residual patients from the 1956 admissions 64, 
or 38°,, were aged 65 years or more. 

The fate of the 1959 admissions in the first two years in 


TABLE V—PATIENTS REMAINING IN HOSPITAL PER STANDARD MILLION 
POPULATION, AND PERCENTAGE DISCHARGED OR DEAD 


1954 1956 
Males "Females Males Females 

Starting number of admissions 668 945 763 m0 - 
Patients remaining efter: i. Sai 

3 months... be 260 390 264 417 

6months.. ae Sai 158 240 157 248 

1 year _. Me oe 99 153 98 157 

2 years = a ce 66 103 63 104 
Percentage discharged by: ae ae 

3 months .. ss 61-1 58-7 65°4 62:4 

6months .. ‘ ne 76:3 746 79:4 777 

1 year wie am ee 85:2 83:8 872 | 859 

2 years * es ‘* 90-1 89-1 7 


TABLE VI—SHORT-STAY AND MEDIUM-STAY BED REQUIREMENTS PER 
MILLION POPULATION 





1954 1956 
Short stay (up to 3 months) .. os or cas 265 295 
Adjustment for ‘‘ short order ” cases eK isd 28 31 
Scaled up for 957 o bed occupancy és a Se 308 343 
Medium stay (between 3 months and 2 years) 5% 495 503 
Scaled up for 95° bed occupancy 7 522 529 
T ‘otal short and medium stay ee oe 5 830 872 


hospital will depend upon discharges and deaths, not only 
in 1959, but in 1960 and 1961. Supposing, however, that 
the figures for the two latter years were about the same as in 
1959, the percentage which might be expected to be 
discharged or to die within three months of admission 
would be increased to 70, and the number of patients 
remaining at the end of two years would be males 63, 
females 103. 

On the basis of the 1956 figures, the mean bed require- 
ment per million population for short-stay patients is 
found to be 295 (males 116, females 179) giving a ratio of 
about 2 male to 3 female beds. When these figures are 
adjusted to include the former ‘short order” beds, 
which were not returned to the General Register Office, 
the total becomes 326 (males 130, females 196). Scaled up 
for 95°, bed occupancy, the mean number of short-stay 
beds needed is calculated at 343 per million of the popu- 
lation. On the supposition that the 1960-61 discharges 
would follow the pattern for 1959, 53 extra beds would be 
needed to allow for the 24°, increase in admissions in 
1959 and this gives a total of 396 beds per million. 

Similar calculations show that 503 beds (males 193, 
females 310) are needed for patients who stay in hospital 
between three months and two years. Scaled up for 95°, 
bed occupancy, the total becomes 529 per million. Between 
1954 and 1956, admissions increased by 16°; but, owing 


TABLE VII—BUILD-UP OF BED DEMAND PER MILLION POPULATION FOR 
LONG-STAY PATIENTS (TWO YEARS’ STAY AND OVER) 


Yearx|) x+1 x+2 x +3 x +4 
1956 admissions Males 63 112 151 185 215 
Females 104 183 237 288 332 


to the speeding up of discharges, the demand for short- 
stay beds was increased by 11°, and for medium-stay by 
only 1:3°%. To cope with the extra admissions in 1959, 
an estimated 537 medium-stay beds might be needed. 
The figures for 1954 and 1956 are summarised in table v1, 
and their method of computation is described in the 
statistical note. 

These estimates do not take account of the build-up of 
long-stay patients which is likely to take place over a 
period of years, gradually replacing the existing long- 
stay population. Table vi1 shows how the bed demand 
would be affected by this factor. 

These figures are based on the rate of discharge of 
patients who had been in hospital two years and over in 
1958. On the basis stated, the needs might rise in fifteen 
years to 340 male and 510 female beds per million 
population, after which the figures should remain approx- 
imately constant. If alternative accommodation were 
provided for patients aged 65 and over, the estimate would 
be reduced to 560 beds (293 male and 267 female). 

For the 1956 admissions, therefore, allowing for a 95°, 
bed occupancy, 343 beds (males 137, females 206) were 
required for treatment up to three months in duration, 
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529 beds (males 203, females 326) for continued treatment 
up to two years, and 890 beds for long-stay patients. This 
is an overall ratio of 1-8 beds per thousand population. 
For all groups of patients the ratio of male to female beds 
is about 2:3. 

It should be understood that these estimates are based 
on the patients actually admitted to hospital during 1956. 
Admissions have been steadily rising, but a preliminary 
count of the admissions in the first six months of 1960, 
compared with the first half of 1959, shows that while in 
some hospitals the upward trend has continued, there is a 
substantial number in which there has been a marked 
decrease. This result may be attributed to an increase in 
the number of patients treated in outpatient clinics and in 
day hospitals, and to pre-admission screening. 

CONCLUSION 

The figures presented here cover two aspects of the 
mental hospital service. ‘They show that for mental 
hospital admissions in 1956, the immediate inpatient needs 
of those who sought psychiatric attention in England and 
Wales were served by the use of about 870 beds per 
million of the population—340  short-stay and 530 
medium-stay. Between 1955 and 1959 the long-stay 
population resident on Dec. 31, 1954, was running down 
at a rate which, if continued, would eliniinate it in about 
sixteen years. At the same time it is being replaced by a 
population whose long-stay needs may build up to about 
890 beds per million of the population, giving an overall 
figure of about 1800 beds per million for all types of care. 
These results have been obtained in spite of the unfavour- 
able conditions imposed by outdated structure and in- 
adequate staffing. It seems unlikely that trends of this 
magnitude based on national figures are no more than 
temporary phenomena; though many factors may modify 
the rate of change, the direction seems to be well 
established. 


Statistical Note on Computation of Bed Requirements 


a. A population of one million is constructed, having the 
same sex-age structure as the home population of England and 
Wales. 

b. The total admissions in year t by sex and age are obtained, 
and hence the admissions from the standard million are 
obtained. These have been aggregated into the six sex-age 
groups shown. 

c. Numbers of discharges by length of stay in hospital are 
obtained. For each year, these are subdivided according to 
admissions during the year and admissions in previous years. 
Hence an exact count of how many admissions in year rf are 
discharged at periods under 1 year is made by aggregating 

discharges in year rt admitted in year rt, and 

discharges in year t 1 admitted in the previous year. 
Discharges in years t+-1 and t+2 with durations of 1 and 
under 2 years are proportionately assigned to admissions in 
year t. Deaths are also proportionately assigned. 

d. The numbers of admissions in year ¢ with durations of 
less than 2 years and the residual number at 2 years are 
calculated. These are expressed as proportions of the original 
admissions and from these the corresponding numbers (dis- 
charges and residuals) in the admissions from the standard 
million are obtained. 

e. Each group of discharges and deaths is multiplied by their 
average number of days in hospital—i.e., under 1 week, 
4 days; 1 week and under | month, 19 days; 1 month and under 
2 months, 47 days; 2 months and under 3 months, 76 days; 
and so on. 

f. By aggregating the average days in hospital and dividing 
by 365, the mean bed requirements are obtained. 

g. Allowance for “ short order ”’ cases has been made on the 


basis of results obtained for the Birmingham region by Cross 
and Yates (1961). 

h. Finally the requirements have been scaled up for 95% 
bed occupancy. 

?. The build-up of the long-stay population is obtained as 
follows: 


Let p be the number attaining long-stay status in year x. These 
patients will require p beds in year x. 
Let g be the number of these remaining in the year x-+1. Then 


the number of beds required in year x +-1 will be g, plus p beds for 
patients attaining long-stay status in year x+1. Thus the build-up 


will be 
Year x x+1 x+2 x+3 
Pp q i Ss 
P q r 
p q 
Total p pig piq+r prq+r+s &c 
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THE USE OF 
TELEVISION IN X-RAY DIAGNOSIS 


J. J. STEVENSON 
M.D. Edin., D.M.R. 

DIRECTOR OF THE DIAGNOSTIC X-RAY DEPARTMENTS, THE ROYAL 
MARSDEN HOSPITAL, LONDON, S.W.3, AND ST. PETER’S, ST. PAUL’S, 
AND ST. PHILIP’S HOSPITALS, LONDON, W.C.2 
J. D. FERGUSSON 
M.A., M.D. Cantab., F.R.C.S. 

DIRECTOR OF THE INSTITUTE OF UROLOGY (UNIVERSITY OF LONDON) 
AND SURGEON TO ST. PETER’S, ST. PAUL’S, AND ST. PHILIP’S HOSPITALS 

RECENT developments in electronics have enabled 
X-ray screening to be performed during the past 10 years 
in some centres under better conditions than during some 
60 years of radiology. 

The previous practice was for the radiologist to wear red 
goggles or to spend 10-15 minutes in the dark so that the rods 
of his retina became adapted to the low level of illumination of 
the fluorescent screen. This method of fluoroscopy has 
undoubted value, but it was performed in darkness under 
unphysiological conditions, and the experience was alarming 
for many an ill and apprehensive patient. The difficulties of the 
radiologist and his technician were enhanced by having to 
manipulate cumbersome and costly equipment in these circum- 
stances. Except for chest physicians, few clinicians had the 
patience to submit themselves to the time-consuming prelimin- 
aries and consult with the radiologist while their patients were 
examined with the fluoroscope. For many it proved unreward- 
ing, and the patients were exposed to large doses of X-rays 
while an attempt was made to demonstrate a lesion on the 
screen. 

A new era began with the introduction of the image 
intensifier. This is an electron optical device by which the 
brightness of the screen image can be increased 1000 or 
more times. It enabled fluoroscopy to be performed under 
normal or subdued lighting with little or no preliminary 
dark adaptation of the eyes. 

Thus, with the benefit of cone vision one could perceive 
greater detail, and make more accurate diagnosis more quickly, 
with less irradiation of the patient. It soon became used 
routinely in examination of the gastrointestinal tract. It 
permitted such minor operative procedures as hysterosalping- 
ography and ascending pyelography to be performed under 
favourable conditions for the surgeon, at the same time allowing 
his unadapted eyes to follow the course of the contrast medium 
and to observe the physiological and pathological conditions in 
the body cavities. By means of the image intensifier (Stevenson 
1957, 1960) we were able to control the insertion of a needle 
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conveying radioactive material into the hypophysis for pituitary 
ablation in more than two hundred patients with advanced 
breast and prostatic cancers. 

Certain limitations of the intensifier, however, soon became 
apparent. The image of 13 cm. on the primary screen was 
reduced to 14 mm. on the output screen, necessitating an 
optical device between it and the observer’s eye. This was 
rather cumbersome and permitted only one, or at the most two, 
people to see the image at the same time. In addition, although 
much more detail was visible than on the conventional screen, 
human observations were inevitably fallible, particularly in the 
examination of rapidly moving structures. The detailed study 
of the mechanism of deglutition is one example of the need for 
a permanent record of each phase, lasting perhaps for 1/50th 
second, and angiocardiography is another. 

Fortunately, and to the surprise of the manufacturers of the 
image intensifiers, it proved relatively simple to attach a cine- 
camera, and soon cineradiography became usual in many 
specialised centres. It replaced, or served as an invaluable 
adjunct to, the rapid film changers for angiocardiography, 
allowing as many as thirty or more pictures to be taken each 
second with a relatively small dose to the patient. This helped 
to elucidate many problems connected with swallowing, and 
gave much useful information about the physiology of the renal 
pelvis, the ureters, and the bladder neck. In this country it has 
not yet become routine in investigating the gastrointestinal 
tract, although it is used elsewhere. 

On the other hand, cineradiography is an unexcelled method 
of showing to medical students and others the dynamics of 
various structures of the body. We feel that numerous still 
radiographs or volumes of explanation can never equal the 
spectacle on the lecture-room screen of the patient swallowing 
barium, its passage down the cesophagus, and the waves of 
peristalsis in the stomach which eventually propel it into the 
duodenum. Likewise, pathological conditions can be more 
graphically demonstrated by this method than ever before. 
Because of this the Institute of Urology and the Royal Marsden 
Hospital have built up, over the past few years, a library of many 
hundreds of cinematographic sequences. 

Although these methods have contributed substantially 
to certain special examinations, to research, and above all 
to teaching, they do not permit demonstration of a tech- 
nique or a lesion to a group of people at the time of 
examination. In 1955 we demonstrated, at the Royal 
College of Surgeons, an image intensifier in conjunction 
with an industrial television chain. By this means we 
were able to show the audience the pictures of a patient 
swallowing barium. At that time, however, these cameras 
were not well enough developed to be suitable for routine 
use, and not until 1959 did we install thern in two of our 
hospitals. 

The industrial television chain, using the ‘ Vidicon’ 
tube, differs from that for broadcasting in being compact, 
portable, and comparatively inexpensive. Some thousands 
of these are in use up and down the country, finding 
diverse employment in banks, coal mines, atomic reactors, 
sewers, and operating theatres. Being introduced in such 
numbers they are reasonably reliable, needing only 
occasional servicing and replacement of valves and camera 
tubes. 

The camera head is roughly circular, of 5 in. diameter and 
10 in. long, and it weighs 4 lb. With the special lens system which 
is required it can be easily attached to the 5, 7, or 9 in. intensifiers. 
A cable leads to a small console which contains the camera- 
control panel and unit, together with an 8'/, in. monitor. This 
console is placed beside the radiologist to enable slight varia- 
tions in contrast to be made during screening. It is convenient 
to have another monitor in the examination room, and our 
hospitals have also been wired for viewing in the operating- 
theatre, lecture-room, and X-ray office. Remote coritrol of the 
X-ray equipment from outside the room has been tried by 


Jutras (1959) in Canada and Cheregie (1960) in France; this 
provides complete protection for the examiner, but the cost 
and complexity of the equipment, together with the extra time 
involved for examination, have not encouraged us so far to 
follow these pioneers. 

With the image intensifier alone we can see more and 
see the lesion more quickly, with less irradiation of the 
patient and examiner. With the addition of television 
we car now see it more conveniently, under better circum- 
stances for all, and display it to an unlimited audience. 
Our first permanent television installation, in conjunction 
with the 5 in. intensifier, immediately presented optical 
probleins, which arose principally because the small- 
output screen of the intensifier, being recessed in the glass 
envelope, was unable to accomunodate the fastest lens 
systems. But, by modifying the protective lead cone, we 
were able to use two lenses of f 0-95 and f 1-3, with focal 
lengths of 25 mm. and 35 mum. respectively. Although not 
ideal, this was the best solution in the circumstances, and 
before the 7 in. and 9 in. intensifiers were delivered with 
their much better optics, this system was used routinely in 
some thousand fluoroscopic examinations (fig. 1). 

The 7 in. intensifier (fig. 2) is particularly compact, and, 
because the output screen is at the end of the tube housing, 
it is accessible to large-aperture lenses. We use an f 0-95, 
25 mm. lens in conjunction with another of f 1:5 and 50 
mm. ‘This system transmits so much light that it is 
possible to examine the stomach with factors of 100 kV 
and 0-25 mA, corresponding to a skin dose to the patient 
of 0-6r per minute. 

The 9 in. intensifier (fig. 3) has an image distributor 
which allows a television camera, a cinecamera, and an 
optical viewer to be attached at the same time and brought 
into use in turn. In practice we find this arrangeinent too 
cumbersome, and usually we use a television camera only, 
except when this is exchanged for the cinecamera. The 





Fig. 1—The 5 in. image intensifier with the television camera and 
small television monitor beside the operator. 
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Fig. 2—The 7 in. image intensifier with television and an additional 
monitor on the wall-bracket. 


optical system is again of large aperture, incorporating 
f 0-75 and f 1:5 lenses. Besides reducing the skin dose 
these large intensifiers have the advantage of covering 
a larger part of the organ being examined, which greatly 
facilitates orientation. This results in even more speedy 
examinations, although with the greater amount of tissue 
irradiated the integral dose may actually be increased. 

By means of a phase-shifting transformer and a special 
three-phase camera-motor we have been able to photo- 
graph the image on the television monitor with a cine- 
camera. Although the quality of the picture is not as good 
as that of filming the image on the intensifier screen 


Fig. 3—The 9 in. image intensifier with television. 


directly, it has the advantage of reducing the patient’s 
dose by two thirds. 

All parts of the gastrointestinal tract can be studied 
satisfactorily by means of television, in most cases with 
remarkable clarity. The benefit of being able to leave the 
room lights on is greatly appreciated by both radiologist 
and patient. The stomach and intestine can be palpated 
in all positions of the X-ray couch. One can see far more 
than by using the conventional fluorescent screen with the 
room in darkness, even with proper dark adaptation of the 
eyes, and while the detail is not quite as good as with the 
intensifier alone the subjective advantage of being able 
to dispense with the cumbersome reflecting viewer and 
get closer to the patient has proved more important. We 
still use “ spot ” films, which occasionally show a small 
lesion that had not been noticed on the television monitor. 

Our surgical colleagues, who previously seldom partici- 
pated in the screening sessions, now visit us more fre- 
quently because they can see their patients’ ulcers “‘in 
vivo ”’. One patient, who had steadfastly refused opera- 
tion, readily consented when he was able to see his gastric 
ulcer himself and could confirm by palpation that it lay 
in the tender area. At the Royal Marsden Hospital we see 
many cases of carcinoina of the cesophagus—most of them 
inoperable. Their treatment by high-voltage X-rays 
requires meticulous localisation of the tuinour by opaque 
skin markers, indicating tle six portals of entry and exit 
of the X-ray beam. The marking is generally done by 
fluoroscopy, with the assistance of the radiotherapist. In 
the past, once the portal had been selected by means of 
the tip of a long rod on the patient’s skin, tle room lights 
were switched on so that the radiotherapist could apply 
a small lead marker. The diagnostic radiologist had to 
cover or close his eyes to avoid losing his dark adaptation, 
and, when the lights were again extinguished to allow 
marking of the next of the six fields, only he could see any 
detail on the fluorescent screen. Using the television 
chain with full room lighting the patient, radiologist, and 
radiotherapist are now able to cooperate in greater comfort 
and more quickly, and the two doctors at least can observe 
the lesion at all times. In the cesophagus, and particularly 
the cervical portion and hypopharynx, the enormously 
increased light output on the monitor enables the normal 
to be recognised with reasonable certainty, making it 
possible to dispense with routine filins of this region. 

A clinical diagnosis of a small-bowel lesion may require 
examination of the patient at /,-hourly intervals as the 
barium passes through the intestine, and the time taken 
for repeated dark adaptation of the eyes amounts to a sig- 
nificant part of the radiologist’s working day. Hence it is 
much more convenient to be able to leave reporting and be 
back in perhaps a minute after seeing the televised screen 
image. 

Among radiographers, no technique is more unpopular 
or dreaded than the barium enema, especially when given 
to an ill or elderly patient, for total darkness often makes 
it impossible to know whether the barium is running into 
the rectum or on to the X-ray couch. With the lights on, 
and with the televised image, the examination loses many 
of its terrors (not least for the patient), and it proceeds 
more rapidly and easily. 

The surgeon who performs hysterosalpingography in 
the X-ray department is able now to manipulate his 
instruments in comfort and at the same time to see good 
diagnostic detail in the uterus and appendages on the 
screen. He is reassured by the knowledge that this is being 
done with a fraction of the dose of X-rays previously used. 
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Pituitary ablation with radioactive materials has been 
further simplified now that the television camera has been 
fixed to the intensifier, by allowing the surgeon and his 
assistants to view the progress of the needle at the same 
time as the radiologist. The dose to the operators is small, 
but it will be reduced further by using a special storage- 
tube circuit which we are now constructing. This will 
store the televised image for up to 10 minutes after the 
X-rays have been switched off, thus allowing the position 
of the needle or the radioactive source to be studied 
and discussed without further irradiation. ‘The image 
can be “‘ wiped off” the storage tube at will and another 
substituted by turning on the X-rays for a moment. We 
anticipate that this technique will also prove useful, as 
television has already done, in controlling the manipula- 
tion of certain fractures. 


We have had no personal experience of using television 
for cardiac catheterisation, but our observation of routine 
fluoroscopy of the heart indicates that prolonged examina- 
tions can be made without excessive irradiation. We are 
sure that the cardiologist and his team will like to screen 
in a lighted room, and thus facilitate manipulation of the 
cumbersome and complex paraphernalia. 

We have already described (Fergusson and Stevenson 
1960) the value of X-ray/television techniques in certain 
aspects of urology, particularly for minor operative 


procedures. By means of mobile X-ray apparatus and an 
image intensifier with television attached, it has been 
possible to localise a calculus in one of the minor calyces 
of the kidney in the operating-theatre; to aspirate renal 
cysts after fluoroscopic localisation by means of retrograde 
pyelography; to take selective biopsies; and to transmit 
the fluoroscopic image of a retrograde pyelogram from 
the X-ray department to the surgeon in the operating- 
theatre. Lately, with the much more sensitive 7 in. 
intensifier at our disposal, we have been able to see 
remarkably good detail in the renal pelves, calyces, and 
ureters during excretion urography at a skin dose of 1-5r 
per minute even in moderately large patients. This has 
proved valuable in studying obstructions at the pelvi- 
ureteric junction and elsewhere. 


Summary 
The use of the image intensifier can be greatly extended 
by replacing the reflecting viewer with an industrial 
television camera. The image on the television screen can 
be seen by several observers at the same time, and it can 
be transmitted to different parts of the hospital. 
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Parliament 





Blood-tests in Affiliation Proceedings 


INTRODUCING this Bill in the House of Lords on March 
21, Lord AMULREE said that during 1959 there were 4996 
applications for affiliation orders, of which 4160 were 
granted by the courts. 212 men went to prison for non-pay- 
ment, some because they could not pay, but some because they 
denied paternity. In this matter science could be of some 
assistance to the Law, thanks to advances in the study of blood- 
grouping. When the blood-group of a mother and child were 
known, it was now possible to say that the father must belong 
to one of a certain number of blood-groups. At present about 
200 voluntary tests were done each year. Under the com- 
pulsory powers given by the Bill they might go up to about 
1000; each test would cost about 12 guineas. Lord Amulree 
admitted that the Bill would only help the men, but he believed 
that it would do justice to a few people who were at present 
suffering from an injustice. 

Baroness SUMMERSKILL said that the limited value of the 
Bill would not compensate for the hardship which it would 
inflict on unmarried mothers. A stubborn man who had 
nothing to lose might demand a blood-test merely to delay 
a final decision. Many of these mothers were simple girls who 
might refuse to submit to a blood-test, and the Bill would then 
empower the court to dismiss the application. The risk of 
fraud by impersonation and of mistakes by inadvertence could 
not be ruled out, and the chief sufferer would always be the 
unmarried mother. 

Baroness WOOTTON of ABINGER suggested that it was often 
a matter of good fortune rather than of good management 
whether a man was or was not the father of the child of a partic- 
ular woman. In one of the Scandinavian countries they did not 
ask whether in fact the man was the father of the child; they 
asked whether his relationship with the woman was such that 
he could have been the father of the child. If we were going 
to modify the law, that seemed to her to be a more just and 
considerably more radical measure. She asked their Lordships 
to consider very carefully before accepting a compulsory blood- 
test in which a mistake could not be disproved, and which was 
of such a nature that the people most intimately concerned 


were quite incapable of judging whether or not the answer 
was correct. 

Lord TAYLOR said that exact knowledge about sera and the 
reactions of red cells to sera, collected almost by chance, had 
made it possible to say something about the parents in relation 
to the child. Certainly it was not the purpose of scientific 
investigation to produce this information; but having been 
produced, surely it was right that it should be made available 
to the Law. At present there were, every year, perhaps 55 to 
60 miscarriages of justice because these blood-tests were not 
applied. The validity of the tests was very high. The margin 
of error was of the order of 1 in 20,000. Surely it was worth 
getting that degree of certainty into the Law, so that injustice 
might not be done to those men. 

Earl BATHURST, joint parliamentary under-secretary of State 
for the Home Department, said that the test would clearly be 
of great assistance to the courts in some cases. What had to 
be considered was whether the help would justify the elaborate 
machinery which it would need and the expense it would 
entail. Most of the tests would achieve nothing, for, though 
some would exclude paternity, it would never be known in 
how many such cases the court would have found it proved 
but for the test. The Government were not entirely happy 
about all the provisions of the Bill and would wish to give it 
careful thought and to consult interested bodies if the Bill 
were to go further. 

On a division the second reading was carried by 72 votes to 2. 


Road Traffic Bill 

This Bill, which will be discussed at its second reading in the 
House of Lords on April 11, redefines the standard of unfitness 
to drive a car. For the present concept of “‘ incapable of having 
proper control,” it would substitute “if his ability to drive 
properly is for the time being impaired’. Blood, urine, and 
breath tests would be admitted as evidence in cases of alleged 
drunkenness. The accused’s refusal to consent to a test might 
be treated as support of evidence given for the prosecution or 
as rebuttal of evidence given for the defence. 


QUESTION TIME 


Nurses’ Salaries 
Mr. C. L. HALE asked the Minister of Health what was the 
present minimum salary of a fully qualified nurse in hospital 
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service after 5, 15, and 25 years’ service, respectively.—Miss 
EpDITH PITT, parliamentary secretary to the Ministry, replied: 
£630, £656, and £656 in a general hospital, and £683, £709, and 
£709 in a psychiatric hospital, if the nurse remains in the lowest 
grade. Mr. HALE: Does not this mean that members of the 
nursing profession are the worst paid of Her Majesty’s subjects, 
having regard to their very great responsibility, their great 
knowledge, and the value of their practical experience in the 
Service ? Has not the time come when this ought to be con- 
sidered? Miss Pitt: No. Sir. Did I hear the hon. Member 
aright? Did he say “‘the worst paid” ? Mr. Hace: I did. 
Miss Pitt: There have been a number of increases, including 
one as recently as December last year. The figures that I have 
given show that this is a well-paid job, and the fact that we are 
recruiting nurses confirms that. : 


Life Sentence Remissions 


Lord AILwyN asked H.M. Government what factors 
governed the release of prisoners serving a “ life ” sentence; 
and on whose advice and authority remissions were earned and 
releases effected. Earl BATHURST, the joint parliamentary 
under-secretary of State for the Home Department, replied: 
the Home Secretary and the Secretary of State for Scotland 
have powers, under section 27 of the Prison Act 1952 and 
section 21 of the Prisons (Scotland) Act 1952, to release on 
licence at any time a prisoner sentenced to life imprisonment. 
Any person so released may be recalled to prison at any time. 
In considering how long it is necessary to detain a prisoner 
serving a sentence of life imprisonment, my right honourable 
friends take into account all the circumstances of the offence, 
the age and character of the offender and his development in 
detention, and the need to protect the public from any prisoner 
who might be a danger if released. The actual period of 
detention varies widely, according to the circumstances of the 
case, from a year, or even less, if there are strong compassionate 
grounds for early release, to twenty years or more in excep- 
tional cases. 

Scottish Committee on Children and the Law 

The Secretary of State for Scotland is to set up a departmental 
committee ‘* To consider the provisions of the law of Scotland 
relating to the treatment of juvenile delinquents and juveniles 
in need of care or protection or beyond parental control and, 
in particular, the constitution, powers and procedure of the 
courts dealing with such juveniles, and to report”. Lord 
Kilbrandon has agreed to act as chairman. 

Mental Health Review Tribunals 
Up to March 16, these tribunals had received 70 valid 


applications from hospitals in the regions and 16 from the 
special hospitals. 





Public Health 





Statistics for England and Wales 

THE Population Tables of the Registrar General’s Statistical 
Review for 1959! give detailed statistics of the population, 
marriages, births, family sizes, divorces, and adoptions. 

There were 748,501 live births in 1959, 7786 more than in 
1958. The birth-rate of 16-4 per 1000 population was the same 
as in 1958, which was the highest since 1949. 9021 confine- 
ments resulted in multiple births—8934 twins and 87 triplets. 
The ratio of male to female live births was 1063 to 1000, the 
highest since 1944. 

The total population (including H.M. Forces abroad, and 
excluding Forces of other countries temporarily stationed here) 
was estimated at 45,504,000—22,002,000 men and 23,502,000 
women. In each age-group up to 34 years the number of men 
exceeds the number of women, but above that age there is an 
excess of women in each age-group. The natural increase of 
population (excess of births over deaths) for the year was 
220,850—the highest since 1948. 


1. The Registrar General’s Statistical Review, 1959: Part 11, Population 
Tables. H.M. Stationery Office. Pp. 181. 11s. 6d. 


In England Now 





A Running Commentary by Peripatetic Correspondents 


A THIRD possible theory about the creation of the Universe 
is now being offered to those who don’t care to think that we 
are in the midst of a gigantic explosion and still scattering all 
ways all the time nor yet are partial, considering the pother the 
physicist has made with his particles up to date, to the notion 
that more of these particles are being spontaneously and 
continuously created. 

This new offer could be regarded as an extension of our 
immune theory into the cosmic scene and is based on the con- 
viction that every particle (antigen) has its antiparticle (anti- 
body), and consequently that matter has a corresponding 
quantity of antimatter, the interaction of the two producing 
annihilation. Fortunately, there is also worked into this theory 
a “ gravitational segregation mechanism ’’—the physicist can 
always find a convenient force to deal with any awkward situa- 
tion—and our present cosmological epoch is a state of clusters 
of galaxies and antigalaxies with as yet ‘‘ no appreciable cluster- 
ing of clusters and anticlusters ”’. 

Through the ages we of the medical profession have shown a 
willingness to incorporate all forms of matter—organic, 
inorganic, living, dead, fresh, or putrescent—into our pharma- 
copeeia, and I have no doubt we will extend hospitality to 
antimatter once the physicist can bottle it. There will then 
emerge perhaps a new medical sect—the heteropaths—with the 
motto, Dis, Similes, Similibus Curantur, and in time of course 
their own College of Clinical Antimatterologists. 


* * * 


Some 25 miles from Bulawayo on the main Matopos road 
you come to the outspan for Rhodes’ grave and view of the 
world. Some 50 yards beyond this point a gravel road branches 
to the left, signposted for Pomongwe cave and Maleme dam. 
I was driving down this road last week on my way to the 
archxological excavations at Pomongwe, when I saw a notice 
board reading CAUTION, NUMEROUS INVERTS AHEAD. 

I found this puzzling. What could they be doing in this wild 
granite kopjie country ? Had the social welfare department 
established a rehabilitation centre for them here, far from the 
temptations of the big city? Maybe it was some strange 
religious sect (and we have more than our fair share of these in 
the Federation) called, perhaps, the Gomorrahites, who were 
running a summer camp, complete with strange tribal initiation 
ceremonies. Then again, I remembered that I was just entering 
a game park, was the word “‘ inverts ’’ some technical zoological 
term with which I was unfamiliar ? 

Musing on these lines, and with an uneasy prickling along 
my spine, I unconsciously pressed my foot on the accelerator 
and increased speed, leaving a mile-long stream of white dust 
behind me; when there was a sudden shattering crash, my 
head bounced against the car roof and with difficulty I regained 
control and stopped the car. It had taken a broken axle to bring 
me the realisation that in the language of the Southern 
Rhodesian roads department, an invert is the antithesis of a 
culvert. 

* * * 


A chest physician without a chest X-ray is usually a helpless 
creature unable to give any sort of opinion; so I always see my 
new patients together with their wet film. At the pleasant small 
hospital where I hold a weekly clinic the X-ray department is 
some distance from the outpatient department, so the patient 
is usually given the wet film in a carrier and told to “‘ walk 
down the corridor and give the X-ray to the doctor,’ meaning 
me. Yesterday’s session proceeded smoothly, but a check at 
the end showed that one new patient had not been seen. The 
X-ray department were sure that she had been despatched 
down the corridor bearing her X-ray in a large metal film- 
carrier. A rapid check of the psychiatric clinic next door 
showed no extra bodies, and the lavatories contained nothing 
they shouldn’t. There was only one explanation—she must 











LETTERS TO 


718 APRIL 1, 1961 


THE EDITOR THE LANCET 





have walked out of the hospital—film, carrier, and all. And 
so it was. Fortunately her house was on the telephone, so she 
was found there just as she was about to set off for her G.P.’s 
surgery bearing the film. As far as she was concerned there 
was only one doctor and it was her G.P.—not someone in the 
hospital. 

* * * 

I thought that I had become used to American patients’ 
knowing all about medicine; I am no longer surprised when 
they tell me that they have a postnasal drip, or that their white 
count is down, or that their blood-pressure is 170. But I did 
pause a minute when I asked a lady whether she had ever 
had any blood in her urine, and she replied, “‘ Fifteen red cells 
per high-power field.” 


* * * 


All these visits to hospitals overseas have enabled me to 
propound my First Law of Racial Characteristics, which states 
quite simply that ‘“‘ a leopard may change his spots when he is 
away from home ”’. 

The first germ of this thesis came from observing my own 
countrymen. The Englishman sees the Scotsman as a dour, 
earnest, ambitious type with a keen eye to the main chance, and 
—there’s the rub—he’s often right about the Scotsman in 
England. Yet on his own territory the Scot has many opposite 
(I would say typically Celtic) qualities; he is not always sober, 
he has a sense of fun, he is often lazy, and he’s hospitable to a 
degree. This remained a puzzling but isolated fact in my mind 
until I visited Ireland. I had perforce judged the Irishman by 
the standards of the hospital residents I had met, and had—I 
hope pardonably—concluded that he was a charming but some- 
what feckless fellow. The Irish in Ireland, though certainly 
charming, are as efficient as most of us: the buses run to time, 
even if the trains don’t. They enjoy life but they get on with it 
too—look at their hospitals. 

Each trip abroad has confirmed my thesis: the Portuguese 
proved to be no geese, the Germans obviously thought of many 
things besides keeping off the grass, some Canadians do not 
wear rimless glasses: and so on. But all-the best laws have 
exceptions, and mine seems to be vitiated by the Americans. 
Of course America is an exceptional place: it is such a mixture 
of peoples, and so many of them are so recently immigrant, that 
half of them are still psychologically abroad. I must confess 
that I found the Americans quite delightful, but very American. 


* * * 


Motoring up from the West country, my wife and I decided 
to break our journey in a town in S——shire. Looking for 
the familiar signs, we went our respective ways. Returning to 
the car a few minutes later, she said: “‘ There are no hand- 
washing facilities, but there are six sixpenny slot-machines 
which dispense perfumes with exotic names. The name of the 
last one was Primitive.” 

* * - 


A LACHRYMOSED WAIL—FOR NEWED ENGLISH 


I’m becoming conditioned 

To “ positioned ”’, 

Though “ posed ” or “ placed ” 
Is more to my taste. 


But I never supposed 

You’d print ‘‘ comatosed ” :* 
Please won’t you curb 

This horrible adjectiverb ? 


I’d suppositioned 

It was “‘ comatositioned ”’, 
Or should I have donationed 
** Comatosationed ”’ ? 


Yes, I’m oppositioned, 

And discompositioned! 

I priority old over new: 

Why wouldn’t “ unconscioused ” do ? 


*Lancet, March 18, 1961, p. 618. 
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NOT FOR SALE 


S1r,—Your leading article (Jan. 14) has been followed 
by an almost unprecedented silence. But it is a silence 
which has spoken louder than words. 


Taken at its face value, your editorial is an attack on the 
integrity of a considerable section of the medical profession; 
and if this attack had no basis in fact, you would have been 
inundated with letters of angry protest. But this has not 
happened. Dr. Tabbush (Jan. 21) cannot understand the 
supposed difficulties in asking the patient on admission the very 
simple question: Did you or did you not pay Dr.X a fee, and 
if so when ? 

From our experience in the X-ray department, we find that 
patients are only too anxious to volunteer this information, 
because they feel they have paid for priority and they expect to 
get it. It is this expectation which very often shows us our 
wayward colleagues, and leads at times to unexpected and 
interesting disclosures. One patient was quite confident that 
Mr.X in person would be operating on her because she had paid 
him a fee in his private rooms. She was disconcerted when she 
found that most of the patients in that ward had also paid. She 
realised that her fee of five guineas was only an admission fee. 

This may be dismissed as exceptional; but in my own 
experience I have found that in one barium-meal session 4 of 
the 6 patients had paid a fee in private. In another instance the 
patient paid a fee of ten guineas. She was under the impression 
that five guineas was for the consultation, and five guineas for 
the barium-meal examination, which in fact she was now having 
done free on the National Health Service. Such patients as 
these who pay their guineas to jump the queue might be 
surprised to know that in the hospital service they are known as 
** guineapigs ’. —They would not deserve much sympathy if we 
did not realise that under existing conditions they often have no 
alternative. The patient is told to ring the hospital himself and 
ask for an appointment. He is put through to Mr.X’s secretary, 
who tells him the earliest hospital appointment he can have is in 
six to eight or even twelve weeks’ time. On being further 
pressed, she informs him that of course if he is prepared to go 
privately he can see Mr.X at his rooms either this afternoon or 
tomorrow morning. If the patient agrees, she, the hospital 
employee, makes all the necessary arrangements for this private 
appointment. Having been seen privately, the patient can now 
decide to have his X-ray, pathological examinations, &c., 
carried out under the National Health Service. He presents 
himself the following day at the X-ray department, with his 
X-ray card fully filled in, and he is admitted as an inpatient the 
following week. And this is all strictly in accordance with 
regulations. Moreover, officialdom insists that in a case such as 
this ‘‘ priority has not been bought”. The fact that the 
consultant has taken X-ray request cards out of the hospital and 
actually filled in these cards in his private rooms is dismissed 
as a technical irregularity. It does cause one to think how 
strange it is that a consultant can now see a patient for the first 
time in his rooms and decide that there is a definite medical 
reason why this patient should get priority as regards a hospital 
bed, whereas the general practitioner, who has had this patient 
under his care for years, cannot possibly so decide. The 
insistence by consultants that they, and they alone, have a right 
to decide how urgent is the case is the 1960 version of the 
divine right of kings. 

You state that ‘“‘some hospital facilities are still irregularly 
used for private patients ”. This fact is only too well known 
throughout the hospital service, and it is the repercussions from 
this abuse which are one of the greatest reasons for discontent 
amongst staff. 

There is another feature of the National Health Service 
which has been particularly abused—domiciliary visits. To 
those of us who had looked forward to the initiation of the health 
service, the prostitution of this scheme is particularly annoying. 
The erstwhile panel doctor was often faced with a patient 
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confined to bed and unfit to attend a hospital outpatient depart- 
ment. If only he could get somebody to come along to reassure 
him and the relatives that everything possible was being done, 
then there would be no need for the patient to occupy a hospital 
bed. And so the domiciliary service was born. A service which 
would bring comfort and reassurance to the relatives, the patient 
and his medical attendant. And what have we got today? A 
system whereby the consultant is guaranteed an additional £800 
per annum, plus untaxed travelling expenses; and with his 
hospital connection he in return can guarantee immediate entry 
to a hospital bed. The fact that others are on a very long 
waiting-list is of no account. The consultant has now seen this 
domiciliary patient, and in his opinion this case must be 
admitted as “ urgent’. The fact that a more urgent case is on 
the hospital waiting-list is not important. He can state 
definitely that he has not seen the other patients. He has, 
however, missed the main point. The domiciliary service was 
accepted by the Government because it would enable patients to 
be nursed at home and looked after by the general practitioner. 
But more important still, the cost of the domiciliary service 
would be counterbalanced by saving the cost of hospital beds. 
Can we truthfully say that that is so today ? 


Dr. Barnett (Jan. 28) hopes that these difficulties can 
be resolved within the service before non-professional 
forces are brought to bear. So do we all; but the fact 
remains that from 1948 to 1960 those of us who voiced 
our protests were but voices crying in the wilderness. 
Since we linked up with these non-professional forces, 
we have at least achieved more in these past twelve months 
than during the previous twelve years. 


Withington Hospital, 


Manchester, 20. ANTHONY A. DUNLEVyY. 


USELESS QUARANTINE ? 


S1rR,—Having recently heard of 2 children from different 
families being kept away from school for a month because 
they were mumps contacts, I write to ask whether it is not 
entirely wasteful to impose quarantine in such an illness 
thus causing such a considerable loss of school time, all, 
I submit, to no purpose. 


I would like to know—I think many doctors might share my 
curiosity—whether, in the light of immunisation in infancy 
and the important part antibiotics play in the treatment of the 
complications of whooping-cough and measles, we should not 
reorient our views on the value of isolation and quarantine in 
the commoner infections. Only recently have some dared to 
state that children with rubella should mix freely with others 
to ensure that the disease is acquired before childbearing age; 
one could not escape the feeling that they were joining the 
ranks of those before them who had advocated, against great 
professional, clerical, and public opposition, chloroform in 
childbirth, and vaccination against smallpox. We have all seen 
chickenpox, measles, rubella, and mumps appear as if from 


_ nowhere; we know, too, of many close contacts escaping 


without getting them. I think it may be generally agreed that, 
except perhaps for children under the age of two years, these 


' diseases are far more uncomfortable and more severe in adult 


life than in childhood, which is the right and proper time to 
have them. Even in poliomyelitis, for which the customary 
time for isolation is 3 weeks, certain patients are still excreting 
active viruses when isolation ends after 3 weeks willy nilly. 


It would be interesting to know exactly what proportion of 
adults have had the commoner infections listed above by the 
age of 21 in spite of the customary practice of isolation and 
quarantine, We might indeed ask whether it is justifiable to 
isolate or apply quarantine in chickenpox at all, except perhaps 
for a child with a severe and chronic skin disease. May not the 
same also apply to mumps and to measles, except possibly 
for the latter in which close contact with children under the 
age of two might be avoided. For rubella it seems there is a 
generally accepted policy based on the knowledge of its dangers. 


In conclusion I would suggest that a more realistic 
attitude to these common infectious diseases be taken not 
only by medical officers of health, but also by school 
doctors and headmasters, and that isolation and quarantine 
in respect of them be greatly limited to avoid the great 
loss of school time and inconvenience. In the light of 
practical experience the measures now taken are unlikely 
to prevent the spread of viruses. 


Military Hospital, 


Colchester, Essex. H. Foster. 


COMMONWEALTH AND COMMON HEALTH 


SirR,—Your editorial (Feb. 11) was a most interesting 
commentary on certain aspects of international medical 
education, particularly now that physicians are going to 
many parts of the world for additional training and 
education. The clear way you merged the thouglits of 
Sir Arthur Porritt and Sir Douglas Robb was most 
effective. 


I do hope that this may be the beginning of a much broader 
attempt to use medical resources at the international level where 
more emphasis would be on periods of time and achievement 
rather than immigration. A great deal has been done in the 
United States to provide additional opportunities for physicians 
from many parts of the world; but unfortunately, for many 
reasons, too many of them have remained here rather than going 
back to their own countries. In licensure and registration in this 
country, we have been much concerned with the levels of 
education of many who come; for many are not prepared to 
enter into internships and residencies because of their defective 
basic education. The great value of these exchanges is to 
provide a second point of view. Some eftort was made to 
promote this idea in the Second World Conference on Medical 
Education in Chicago in 1959. 


New York Medical Board, 
State Education Department, 


Albany 1, New York. Stites D. EZELL. 


SKELETAI. FLUOROSIS 


Sir,—I am perturbed that public-health medical 
officers, including Dr. Alcock (March 11), should 
persistently argue that the absence of high-level pollution 
damage is a good excuse for a wholesale increzse in low- 
level pollution of the water-supply, aud, indeed, is 
evidence of its safety. Unfortunately, this attitude 
appears to have official backing. 


Recently I was able at a public meeting to question the 
Minister of Health, Mr. Enoch Powell, about his Ministry’s 
fluoridation studies. The Ministry’s mission to North America 
recommended in its report that these studies should ‘‘ include 
full medical and dental examinations at all ages ”?; and I asked 
how this recommendation was being implemented on the 
medical side. In his reply the Minister assured us that 
the medical aspect was being just as fully attended to as 
the dental. Further inquiry, however, elicited the information 
that the ‘‘ medical check-up ”’, at least in Anglesey, consisted 
in an invitation to local practitioners to report any abnormal 
morbidity which they thought might be attributed to fluorida- 
tion of the water-supply. 

Since skeletal fluorosis is the only recognisable effect upon 
adults of a high fluoride intake, and this is quite irrelevant at a 
fluoridation level of 1 part per million (or so I am assured by 
the advocates of fluoridation), the result must, of course, be 
negative, and the whole procedure quite pointless and without 
bearing on the question of the safety or desirability of increas- 
ing the intake of this substance, permanently, by every member 
of the population. 

This sort of argument can be applied to any type of pollution 
which it may be convenient to impose for some special purpose: 
a moderate increase in smoke, provided there is no obvious or 
statistically significant increase in bronchitis; a further increase 
in radiation, throwing the onus on “objectors”? among the 
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public to prove that any single case of leukemia was specifically 
caused by it, and so on. What alarms me is that our public- 
health authorities, from the Minister downwards, do not seem 
to realise that the effects of every such generalised increase in 
one toxic factor are hopelessly confused with those of every 
other operative factor, and that the impossibility of distinguish- 
ing them is not evidence for the “ safety ” of such an increase. 

In the face of the appalling increase in chronic diseases far 
more deadly than dental caries, such a deliberate increase in 
pollution of the water-supply can only create alarm, increase 
nervous stress, and destroy confidence in the public-health 
service. As for the approval of ‘an impressive array of 
scientific bodies ” referred to by Dr. Alcock, this, I am afraid, 
is just what the layman is by now driven, cynically, to expect. 
It reflects, primarily, the successful activities of their more 
politician-like members. When I want a well-balanced and 
considered opinion on health matters, I consult an individual 
doctor, not the British Medical Association, or any other 
collectivity. 


Bangor, 
North Wales. 


C. G. Doss. 


EXTERNAL CARDIAC MASSAGE 

S1r,—Following Dr. McGovern’s (March 18) letter it 
would now appear that not only is one to be greeted on 
entering this world with a slap on the buttocks, but now 
our departure from it may be temporarily delayed by a 
punch on the sternum. 

What, Sir, is going to be the outcome, when the patients 
begin to vent their spleen by striking back ? 


Queen Elizabeth Hospital, 


Birmingham, 15. A. JACOBS. 


DIASTOLIC BLOOD-PRESSURE 


Sir,—Further to Dr. Banfield’s letter (Feb. 18), I 
would like to question his statement that muffled sounds 
heard down to zero when measuring diastolic blood- 
pressures are rare. 

I have had this experience in the past two weeks in 4 patients 
I examined. The diastolic pressures measured by the accepted 
method were 80, 80, 60, and 55 mm. Hg. In no case was there 
any evidence of either aortic incompetence or peripheral 
circulatory collapse. 

I have also seen a patient in whom a systolic bruit (to use 
the word in its widest sense) could be heard over both brachial, 
femoral, and popliteal vessels without applying a cuff. This 
case, however, may have had an element of aortic incom- 
petence, though the sound in no way resembled the classical 
pistol-shot murmur. 


Edinburgh. VIVIAN-B. WHITTAKER. 


METRIC SYSTEM IN PRACTICE 

Si1r,—I read with interest your readers’ views on the 
metric system, and hope they will in time be convinced 
of its simplicity and usefulness. But I am bewildered 
by Dr. Dawkins’ statement (March 4) concerning “‘ many 
fatalities . . . owing to a wrongly placed decimal point ”’. 
How many; and where, when, and how did they happen ? 

Two people are equally important in ensuring the safety of a 
prescription: the doctor who writes, or miswrites, it, and the 
pharmacist who reads it and makes up the “ bottle”. The 
latter should surely know when a mistake has been made? In 
this country at any rate, the pharmacist frequently rings up the 
doctor to ask whether he really meant to prescribe such a dose, 
when a mistake is obvious or merely probable; a tactfully 
worded inquiry seems better than compounding a deadly 
mixture. 

By the way, we do not use the decimal point, or the stroke 
advocated by Dr. Dawkins, but a comma. Thus we write 
1,50 or 0,75. 


Paris, 6¢ 


XAVIER GELLE. 


TOXIC CHEMICALS ON THE FARM 

S1rR,—Your annotation (March 18) on the report of 
the Joint Committee of the British Trust for Ornithology 
and the Royal Society for the Protection of Birds merits 
little scientific attention. No doubt it was written in all 
good faith in spite of the misleading comments. 

You have put your finger on the point by saying that little is 
known. So long as this is true it is absurd to argue that toxic 
agricultural chemicals can have little effect upon wild life. The 
British Trust for Ornithology and the Royal Society for the 
Protection of Birds have always agreed upon the value of 
certain chemicals in agriculture. What these bodies are trying 
to do with their limited funds is to obtain facts, and at the same 
time to emphasise the precautions that can be taken to 
minimise the dangers to wild life. 

You are entitled to belittle these objects, but we believe that 
you will not carry very many thinking people with you. 





The report is available free from the Royal Society for the Pro- | 
tection of Birds for anyone who would like to judge the issue for | 


himself. 

P. J. CONDER 
Secretary, Joint Committee on 
Toxic Chemicals of the British 
Trust for Ornithology and the 
Royal Society for the Pro- 

tection of Birds. 


Royal Society 
for the Protection of Birds, 
25, Eccleston Square, 
London, S.W.1. 


ATHEROMA IN THE BANTU 

S1r,—We should like to question certain of the views 
put forward by Dr. Wainwright in his article of Feb. 18. 
In publishing our findings on atherosclerosis in the Bantu, 
our object was to correct the widely held opinion that they 
enjoy an immunity to this disease. Our findings were: 

1. “‘ Aortic atherosclerosis is common in the Bantu.’”! 

2. ** Cerebral vascular disease is relatively common in the Bantu. 

3. ‘ The incidence of coronary atherosclerosis in the Bantu falls 
midway between the figures for the Bantu and the figures for the 
United States as given by Higginson and Pepler.” * * 
At no time have we said that the picture of atherosclerosis 
in the near-starvation Bantu is identical with that seen in 


24 


iiieiee ane ee 


the highly privileged white South African, nor would such | 
be expected. In fact we have in preparation a paper dis- | 
dussing the different atherosclerotic patterns in the two | 


groups. 


But two of Dr. Wainwright’s opinions require | 


immediate discussion—namely, on cardiomyopathies and | 


on angina in the Bantu. 


In the preparation of our 1960 article, care was taken to have | 
the material reported upon by independent workers, including | 


Dr. Wainwright himself. We pointed out that, although the 


myocardial scars then found were late phenomena and non- | 
specific, there was such close correlation between the amounts | 


of myocardial damage and the incidence of ischamia-producing | 


cardiac conditions that the presumption was that they were 
related. The only alternative to this hypothesis is the one put 
forward by Dr. Wainwright—namely, that our patients with 


myocardial fibrosis were suffering from cardiomyopathies. | 
Among South African workers there are others who hold the 


same view: thus Schwartz et al.,? discussing the clinical diag- 
noses in Bantu cardiac patients, reported over 37°, to be of 
obscure zxtiology; Higginson et al.,° in a necropsy investigation 
of Bantu heart-failure patients, found 14°,, to be “‘ crypto- 
genic’; and, from Durban, Adams °, in a clinical study of 


Bantu cardiac patients, stated that in 29°,, the ztiology was not/ 


known; but Wainwright," in necropsy studies on the same 
material, reduced this figure to 18"),. 


We do not deny the existence of cardiomyopathies in the 


Bantu (the incidence in our series was almost 3°,,), and we do 
not deny the possibility that the above-quoted workers are 


1. Laurie, W., Woods, J. D. Lancet, 1958, i, 231. 

2. Higginson, J., Pepler, W. J. 7. clin. Invest. 1954, 23, 1566. 

3. Laurie, W., Woods, J. D. Amer. ¥. Cardiol. 1960, 2, 48. 

4. Schwartz, M. B., Schamroth, I., Seftel, H.C. Med. Proc. 1958, 4, 275. 
5. Higginson, J., Isaacson, C., Simson, S. Arch. Path. 1960, 70, 497. 

6. Adams, E. B., Wainwright, J. Brit. med. 7. 1958, ii, 914. 
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correct, which would mean that cardiomyopathies, although 
relatively rare elsewhere, must be responsible for anything from 
14% to nearly 40%, of all Bantu cardiac disease. But we find 
this difficult to believe, especially in view of the serious dis- 
crepancies, quoted above, between the clinical and necropsy 
diagnoses. Such discrepancies suggest that certainly the 
clinicians are failing to recognise many examples of well- 
recognised causes of cardiac failure. 

On the question of angina pectoris in the Bantu Dr. Wain- 
wright quotes an unnamed clinical colleague’s view that this 
condition is rare. But with one-eighth of all the Bantu cardiac 
patients dying from syphilitic aortitis,® then from this cause 
alone angina must surely be relatively common among the 
Bantu, unless yet one other peculiarity of this race is an in- 
ability to feel ischemic pain. In this connection we would point 
out the curious South African belief that the Bantu are immune 
to certain diseases. Ten years ago, on taking up a clinical post 
at Dr. Wainwright’s present hospital, one of us (J. D. W.) found 
that routine urine testing for sugar was not carried out on the 
wards, the reason given being that “‘ the Bantu never get dia- 
betes”. Since then this strange theory has been abandoned, 
together with such others as that the Bantu never have perni- 
cious anemia, they never have tabes dorsalis, they rarely have 
peptic ulcer . . . and, of course, they never have atherosclerosis 
or ischemic fibrosis! 


Public Health Laboratory Service 
Perth Chest Hospital, , Wo. Laurie 
ollywood, 
Western Australia. J. D. Woops. 


A SURGICAL DRESSING 

S1r,—I read with interest the letter by Mr. Douglas 
Montgomery (March 11) on the use of ‘ Viacutan ’ tulle 
for a variety of surgical dressings. I, too, have found it 
most useful in leg ulcers, sometimes combined with 
occlusive dressings, especially after surgical removal of 
plantar warts, of which we seem to have more than our 
fair share in this area. 

ave: E. COoLIN-JONES. 
RADIOACTIVE DRINKING-WATER AND CANCER 

Sir,—Dr. Taylor, in his letter (March 18), suggests 
that cancer may possibly be prevented by substituting 
drinking-waters of low radioactivity for waters of higher 
activity. 

Professor Mayneord and his colleagues,' in their survey 
of drinking-waters in this country, have reported on the 
high residual activity in some of the Cornish waters, 
particularly at St. Ives. No evidence has been found here 
to suggest that these radioactive waters have any effect on 
the prevalence of malignant disease in Cornwall; and a 
survey of leukemia has failed, so far, to show any connec- 
tion between this disease and naturally occurring 
radioactivity. 


Department of Pathology, 
West Cornwall Hospital, 
Penzance. 


EILEEN E. Woop. 
PHOTOMOTOR REFLEX AS AN INDICATOR OF 
CONSCIOUSNESS DURING CURARISATION 

Sir,—Dr. Croft (March 11) suggests that the photo- 
motor reflex might be used as an indicator of the presence 
or absence of consciousness and pain perception in 
patients or animals under the influence of relaxant drugs; 
but, as far as animals are concerned, there appears to be a 
flaw in her reasoning. 

My experience, and that of Campbell and Lawson,” of 
anesthesia induced in unpremedicated animals has been that 
the photomotor reflex is not abolished until the animal passes 


i. Turner, R. Cie Radley, J. M., Mayneord, WV, Nature, Lond. 1961, 
2. Campbell, J. R., Lawson, D. D. Ver. Rec. 1958, 70, 545. 


from the first to the second plane of stage 111, although, as judged 
by all the usual criteria, unconsciousness is present from the 
time of entry into stage 11. Since, when relaxants are employed, 
it is never necessary to take the unconscious animal beyond the 
first plane of stage 111, the photomotor reflex should always be 
present, unless it has been abolished by the drugs used for 
premedication. Indeed, when the effects of premedication can 
be discounted, the disappearance of the photomotor reflex may 
well give rise to concern for the animal’s safety. 


School of Veterinary Medicine 
University of Cambridge. — Tos WAL: 


PAVLOV OR FREUD 


Sir,—I read with great interest your leading article 
(March 4), and also the comments of Dr. Glynn and 
Dr. Harper (March 18) on behaviour therapy in trans- 
vestism. 


It is a pity that psychiatry seems to be a competitive branch 
of medicine, with the various schools of thought constantly 
battling for position and ready to enter the lists against one 
another at the drop of a glove. Hence those of us who are in 
psychiatry often fall into the trap of believing that patients can 
only be treated for their illnesses by the method in which we 
ourselves believe. The late Dr. Adolf Meyer seemed to take us 
away from this rigidity; but I fear that with his death psycho- 
biology has lost ground to the followers of other schools. But 
do we have to follow the same school always ? The surgeons do 
not use Bassini’s operation for every hernia they repair, nor do 
the internists prescribe the same antibiotic each time for an 
infection that will respond to several. I feel that if we only do 
one thing in our therapeutic attack on the psychiatric disorder, 
then the patient may easily lose something that he would not 
with more comprehensive therapy. I have seen much of the 
conditioning process especially in alcoholics; and I have not 
been satisfied with the results except where adequate psycho- 
therapy has been used in addition. The case of transvestism 
mentioned appears to have been successfully treated, but I 
would like to know something of the psychodynamics, and 
what psychotherapy, if any, was applied. 


Upper Stanton Drew, 


Somerset. JOHN Bower. 


S1rR,—I was pleased to observe your notice of my work 
in your leading article. 

In treating a patient with a neurosis I have been chiefly 
concerned with the amelioration of symptoms, and I have 
found that if one considers the symptoms as conditional 
responses to environmental stresses, one can modify these 
responses. The patient is induced to examine his present 
problems analytically, to review his past unpleasant ex- 
periences objectively, and to respond to the present 
environmental stress appropriately. When the last seems 
impossible, situational adjustment is used. 

To analyse his present situation he is taught to ask three 
questions. (1) What actually is happening that upsets me? 
(2) What is my emotional reaction, and what are its dis- 
advantages ? (3) What should be the right reaction to keep me 
out of trouble with my conscience in the light of my duty to 
my family and other people ? 

In reviewing past experiences the patient considers three 
similar questions. (1) What actually happened ? (2) What was 
his emotional reaction, and (where pertinent) what were its 
disadvantages or results ? (3) What should the reaction have 
been? This may be termed a self-induced abreaction, and the 
patient is taught to utilise this technique by himself—several 
times daily at first, and less often as the need diminishes. 

This technique is surprisingly effective. The majority of 
patients respond quickly, and improvement persists so 
long as they persevere in adjusting themselves to their 
environment. 


Castlegar, 
British Columbia, 


Canada. V. B. GORESKY. 
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HYPOSPADIAS WITH 47/XXY KARYOTYPE 


Si1r,—A five-year-old boy under treatment for hypo- 
spadias has been found to be chromatin-positive and of 
karyotype 47/XXY. This combination must arise 
occasionally by chance, but possibly there is a causal 
connection. 


He had an operation for right inguinal hernia at two years; 
otherwise he is normal, except for his typical penoscrotal 
hypospadias. The scrotum is properly developed. At birth 
the penis was bent to the perineum in chordee; and the 
urethral meatus was at the penoscrotal junction and was 
constricted. The left testis is in the scrotum, the right is 
inguinal. 

When the patient was born his mother was 27, and his father 
28 ; there are three sibs, males, aged seven, six, and three years. 
The mother is chromatin-positive, and the father and brothers 
chromatin-negative; no double positive nuclei were seen. 

The patient’s buccal mucosa is chromatin-positive. Ossifica- 
tion is appropriate for his age. Urinary ketosteroids were 0-7 
mg. per 24 hours. Chromésome analysis was performed on 66- 
hour cultures of peripheral blood leucocytes,! squash prepara- 
tions being made after colchicine and hypotonic citrate 
schedules.?* 24 cells were chosen for examination; 22 had 47 
chromosomes, 1 had 46, and 1 had 45 chromosomes. Detailed 
analysis of 5 cells gave the karyotype as 47/X XY (figs. 1 and 2). 
1. Hungerford, D. A., Donnelly, A. J., Nowell, P. C., Beck, S. Amer. F. 

hum. Genet. 1959, 11, 215. 


2. Ford, C. E., Jacobs, P. A., Lajtha, L.G. Nature, 1958, 181, 1565. 
3. Jacobs, P. A. Personal communication, 1959. 





Fig. 1. 
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XXY Klinefelter syndrome is known to produce a 
variable degree of androgén deficiency in postnatal life; 
that it may do so in feetal life is suggested by the following 
considerations. 


Halbrecht 4 examined 8 newborn children with hypospadias 
and found that the blood-film of 1 was chromatin-positive. 
This case is the 8th hypospadiac whose nuclear sex I have 
determined. These numbers are too small to be significant; 
chromatin-negative cases are unlikely to be reported, and 
positive cases, if the testes are undescended, may well be 
diagnosed as girls, and the label “‘ hypospadias” not used. 
Further evidence is provided by the incidence of undescended 
testes in the Klinefelter syndrome. Plunkett and Barr® 
observed the condition in their first case. In 2 of the 16 cases 
I have seen, undescended testes had been treated surgically. 
Jost *? demonstrated that male differentiation of the penis, 
urethra, and scrotum is induced by feetal testicular androgens, 
and that the effect is quantitative; it is probable that descent of 
the testes is due to the same cause operating at a later stage. 

There is a disquieting possibility that hypospadias and 
non-descent of the testes may coexist in a chromatin-positive 
infant, and that nuclear sexing would lead, and may already 
have led, to an incorrect diagnosis of female. Taking Moore’s 
figures * for the incidence of chromatin-positive males as a basis, 
we can expect that at least 1 in 500 hypospadiac males will 
be positive, and if the XXY condition gives rise to a deficiency 
of foetal androgens then the proportion will be much higher. 

Until this is settled, in the absence of a demonstrable 
extrinsic source of androgens (e.g., the mother receiving 
progesterone therapy in pregnancy), the combination of 
ambiguous external genitalia, chromatin-positive nuclei, 
and normal urinary ketosteroids would seem to demand 
either exploration of the abdomen or chromosome analysis 
before the sex can be diagnosed. 

I should like to thank Mr. J. R. C. Edwards for permission to 
investigate the case and to use the clinical notes, X-ray, and bio- 
chemical reports, Dr. D. G. Harnden and Miss Patricia Jacobs for 
helpful advice, Mr. C. J. Duncan and the department of photography, 
King’s College, Newcastle, for the photomicrographs, and Miss 
J. S. Hocknell for technical assistance; also the Medical Research 
Council for financial support. 


Department of Anatomy, 
Medical School, 
King’s College, 


Newcastle upon Tyne. JOHN GRAY. 


ATTENUATED BACILLUS AS 
TUBERCULOSIS VACCINE IN GUINEAPIGS 

S1r,—The tubercle bacillus is known to become 
attenuated when a patient is treated with chemo- 
therapeutics and antibiotics. Working with a strain of 
these attenuated bacilli, I found that it acted as a vaccine, 
protecting animals to some extent against 
experimental tuberculosis. 


A patient treated classically for some years, 
and much improved, still had tubercle bacilli 
in her sputum. Guineapigs inoculated sub- 
cutaneously in the thigh with these tubercle 
bacilli developed a small lesion under the skin 
and in the nearest lymph-gland; after six 
months, only a trace of the lesion was found. 

These inoculated guineapigs were again 
injected after six months with virulent tubercle 
bacilli; they lived for more than one year after 
the second inoculation, and when killed were 
found to have a few small, scattered lesions, 
while the control guineapigs which were 
inoculated with the same virulent organism 


4. Halbrecht, I. Fertil. and Steril. 1960, 11, 112. 

5. Plunkett, E. R., Barr, M. L. Lancet, 1956, ii, 853. 
6. Jost, A. Schweiz. med. Wschr. 1957, 87, 275. 

7. Jost, A. Gynéc. et Obstét. 1950, 49, 44. 

8. Moore, K. L. Lancet, 1959, i, 217. 
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died in three to four months with generalised tuberculosis. 
The original culture of the attenuated bacillus grew quite 
well on Dorset egg medium and so did subcultures on the same 
medium. (Subcultures were performed every two months.) 
Department of Clinical Pathology, 
Faculty of Medicine, 
University of Alexandria, 
Egypt, U.A.R. 
STAPHYILOCCAI, INFECTION OF THE NEWBORN 
IN HOSPITAI. AND DOMICILIARY PRACTICE 


S1r,—The article by Dr. Elias-Jones and his colleagues 
(March 18) suggests that far fewer babies would become 
infected and develop lesions if they were discharged from 
hospital early. This conclusion would be valid only if it 
were shown that the babies were not infected shortly 
after birth, to develop recognisable lesions later. 

Incidentally these babies, in common with other infected 
patients discharged from hospital, are a source of infection 
to the community. 


IHIANNA BARSOUM. 


Plymouth. O. Li. LANDER. 


HOME TREATMENT OF BURNS 
Sir,—A patient recently admitted to this burns unit 
had had tomato ketchup applied to the burnt area by a 
relative. 
Among the last 330 patients in the unit, there were the 
following first-aid applications: 


Sodium bicarbonate 21 
Acriflavine 13 


Butter 5 
Ointments 4 


Creams 13 Cold water 4 
Flour 11 Tannic acid 3 
‘Vaseline’ 8 Margarine 2 
Olive oil 7 Calamine 2 


and 1 case each of the following: 

camphorated oil, salt, spirit, vinegar, warm water, cold tea, tomato sauce, 
tricresyl phosphate (‘ T.C.P.’), grease,‘ Germoline’ antiseptic ointment, 
sulphacetamide eye ointment (* Albucid ’), lard, soap, and jelly. 

This may be compared with the umbilical dressings used 
by Nigerian tribes, and recorded by Jelliffe.1 The commonest 
was ghee butter, but others used occasionally were palm oil, 
or a mixture of salt and the crushed-up pith of the tagiri fruit, 
or gin and palm oil. 


egy toe eee an D. HARVEY 
uy’s Hospital, 
London, S.E.1. C. C. KorvIN. 


WHO IS DELIVERED ? 

S1rR,—I should like to express my misgivings, and at the 
same time ask a question, about the use of the word 
** deliver ” in midwifery. 

The term ‘“‘ delivered ” was formerly used intransitively— 
i.e., the mother was described as being delivered. This usage is, 
I think, the correct one, in the sense that the woman is 
delivered—i.e., liberated—from childbearing. There is good 
authority for this—viz., Sr. Luke, 1, 57 (Revised Version), 
“Now Elizabeth’s time was fulfilled that she should be 
delivered: and she brought forth a son ”, and again, St. Luke, 
ll, 6, 7 (referring to Mary), ‘‘... the days were fulfilled that she 
should be delivered and she brought forth her firstborn son ”’. 
(The New English Bible, incidentally, avoids the word 
altogether in both contexts.) 

There is nowadays an increasing tendency to use the verb 
transitively—e.g., ‘‘ she delivered a breech ’”’, or even, “ the 
baby was delivered ’—an inversion, of course, of the original 
sense of the word. 

Is it now correct to use the verb in much the same sense 
as one would speak of the butcher boy delivering the 
meat ? Personally, I think it is unfortunate, but perhaps 
I am being pedantic. I would be interested to know, 
however, if any of your readers have felt the same 
misgivings. 


Exeter. 


P. M. G. RUSSELL. 
1. Jelliffe, D. B. Arch. Dis. Childh. 1950, 25, 190. _ 


IRON-RETENTION DISEASES 

S1r,—Your leading article! dealt primarily with the 
pathogenesis of siderosis in the South African Bantu. 
I question your views on the importance of the role 
either of previous hepatic damage or of malnutrition in 
causing siderosis. As propounder of the “ iron overload” 
hypothesis of Bantu siderosis,? * may I draw attention to 
a number of points. 


(1) In the first place, your view of siderosis without qualifi- 
cation as a “‘disease”’ does not seem justifiable. Work locally *~? 
indicates that in a few siderotics the condition may cause or 
promote clinical disease (diabetes, cirrhosis); nevertheless, 
many observers have noted severe siderosis in Bantu livers 
with normal histology. Furthermore, in pioneer absorption 
studies, such as that of Widdowson and McCance,* many 
grammes of iron were retained; is it considered that the relevant 
subjects subsequently suffered from iron-retention “‘ disease ”’ ? 
And are all those who have had their iron stores increased by 
blood-transfusion regarded as suffering from iron-retention 
** disease ”’ ? 

(2) In a letter to your journal, I sought to point out that in 
all relevant studies carried out on man, a high iron intake leads 
to excessive absorption.® This is the normal response to high 
iron intake. Studies on whites have shown that with intakes 
at the levels reached, sometimes habitually, more often inter- 
mittently, by the Bantu, the iron retentions are sufficient to 
account quantitatively for the siderosis in them. There seems 
no reason to believe that non-whites are likely to respond 
differently from whites to the same intake. There is therefore 
no need to invoke previous liver damage or malnutrition as 
ztiological factors, although it is possible that they play an as 
yet undefined role in the development of the condition. 

(3) Your leading article concludes that previous disordered 
hepatic metabolism could be primarily responsible for the 
excessive iron uptake from the undue amount present in the 
Bantu diet. But should the condition be due primarily to 
previous liver damage, there is no need to consider high iron 
intake as a contributory factor. In idiopathic hemochromatosis 
there is no question of a high iron intake being implicated. 
Furthermore, admittedly, the Bantu certainly have a high 
incidence of hepatic fibrosis, though opinions differ on whether 
they have a higher incidence of cirrhosis. But plenty of other 
non-white populations have a high incidence of hepatic fibrosis 
and cirrhosis; can it be explained why such groups do not 
develop siderosis ? 

(4) Turning now to the malnutrition theory of Bantu 
siderosis—the theory implies widespread malnutrition among 
these people. But the Bantu have not the monopoly of dietary 
deficiencies. I have visited other parts of Africa, South 
Eastern Europe, the Middle East, and India, and would 
consider that, speaking generally, the South African Bantu 
are much more favourably nourished compared with many 
other peoples. If indeed malnutrition is implicated, why then 
is siderosis not almost universal? Incidentally, you quote 
Golberg and Smith '° as believing that the low protein content 
of the Bantu diet may be the factor responsible, and state that 
the Bantu intake “‘ is certainly less than the usually recommen- 
ded daily minimum of 80-100 g. protein ”. But the Johannes- 
burg Bantu adult diet is mot low in protein; moreover, your 
figure of 80-100 g. is far higher than that recommended by 
the various dietary standard bodies.'! It is possible, as pre- 
viously noted, that an iron-absorption lesion, secondary to 
. Lancet, 1960, ii, 1334. 

. Walker, A. R. P. Brit. med. ¥. 1951, i, 819. 
4 bg A. R. P., Arvidsson, U. B. Trans. R. Soc. trop. Med. Hyg. 1953, 


5 Bothwell, T. H., Bradlow, B. A. Arch. Path. 1960, 70, 279. t 
. Seftel, H. C., Isaacson, C., Bothwell, T. H. S. Afr. ¥. med. Sci. 1960, 


» 89. 

. Isaacson, C., Seftel, H. C., Keeley, K. G., Bothwell, T. H. ¥. Lab. clin. 
Med. (in the press) 

. Seftel, H. C., Keeley, K. J., Isaacson, C., Bothwell, T. H. ibid. 

. Widdowson, E. M., McCance, R. A. Biochem. J. 1937, 31, 2029. 

. Walker, A. R. P. Lancet, 1960, ii, 209. 

. Golberg, L., Smith, J. P. Amer. J. Path. 1960, 36, 125. , 

. Wohl, M. G., Goodhart, R. S. Modern Nutrition in Health and Disease. 
Philadelphia, 1955. 
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malnutrition and liver damage, may play a deleterious role 
only when the iron intake is high. But we have found serum- 
iron raised as high in Bantu population-groups with similar 
excessive iron intakes but greatly differing nutritional state. 

(5) The malnutrition hypothesis suggests that nutritionally 
induced pancreatic dysfunction may promote siderosis in the 
Bantu.'!? I know of no evidence, histopathological or bio- 
chemical, of widespread pancreatic damage in the South 
African Bantu. 

(6) Aso-called “ bad ” human diet—in contrast to a “‘ good ” 
diet (stock diet)—has been shown experimentally to promote or 
cause siderosis in rats, especially when iron intake is high.’* 
It is difficult to assess how, if at all, such studies bear on human 
siderosis. Quite apart from uncertainties inherent in extra- 
polating from animals to man, (a) the diet was not a Bantu 
diet; (b) the excessive iron concentration of the experimental 
diet was far greater than that of the diet consumed by the 
Bantu; (c) it is even questionable whether the rat is a suitable 
animal: the normal iron concentration of rat stock diets does 
not cause excessive iron retention in that animal, whereas the 
same concentration in human diets does cause abnormal 
retention of the element in man. 

(7) Finally, Golberg and Smith,’® as well as your leading 
article,! have hazarded views on the causation of Bantu side- 
rosis, a condition involving excessive intestinal absorption, on 
the basis of experimental studies of parenterally induced iron 
overload. The soundness of such reasoning is open to question. 


I do not by any means consider that we have all the 
the knowledge that we need for the full understanding of 
siderosis in the Bantu. But I submit, as I did ten years 
ago,” that there is sufficient evidence to explain the 
phenomenon in terms of excessive iron intake, and would 
repeat there is no need to invoke other factors. If hepatic 
damage and malnutrition do play significant roles, then 
there has surely been ample time for advocates to bring 
forward unequivocal supporting evidence. 


South African Institute for 
Medical Research, Johannesburg, 
South Africa. 


HYPNOTIC EFFECTS OF CHLORDIAZEPOXIDE 

S1r,—Chlordiazepoxide hydrochloride (‘ Librium ’) has 
recently been introduced as a psychosedative and tran- 
quilliser, and its psychiatric effects have been the subject 
of correspondence and an annotation.!4~?? 

During routine laboratory testing of the drug in rats, it was 
found to have cedema-inhibitory, anti-inflammatory, and 
analgesic effects in experimental arthritis of similar potency to a 
number of pyrazol compounds such as amidopyrine and 
phenylbutazone. 

In view of its particularly low toxicity, the compound was 
subjected to clinical pharmacological trial in rheumatoid 
arthritis. It was found to have neither antirheumatic nor 
analgesic properties in humans in doses up to 200 mg. daily. 
But, with these doses, which are over five times the present 
recommended dose for neurotic patients, I found that the 
patients treated in bed slept on an average 18 out of 24 hours. 
The same dose administered to the same patients when 
ambulant produced little or no sleepiness, and no obvious 
blunting of perception or alertness. I have not seen this 
effect noted before. 

Preliminary excretion studies suggest that no difference 
exists in the metabolism of this compound in ambulant and bed 
patients. It would thus appear that chlordiazepoxide does not 


12. Gillman, T.in Ciba Colloquia on Ageing (edi (edited by G. E. W. Wolsten- 
holme); vol. 11, pp. 104, 188. London, 1957. 
13. Gillman, T., Hathorn, M., Canham, P. A. S. ‘Amer. F. Path. 1959, 35, 


ALEXANDER R. P. WALKER. 


14. Ingram, I. M., Timbury, G. C. ie, 1960, ii, 766. 


15. Jenner, F. A. , Kerry, R. J., Parkin, D. ibid. p. 81 16. 
16. ibid. p. 855 

17. Fullerton, A. G., Bethell, M. S. ibid. p. 875. 

18. Denham, 1G id. 


19. Capstick, H. V. ibid. p. 876. 
20. Kagan, G. a 

21. Vergano, J. B. ibid. 

22. Todd, J. zbid. ’p. 1090. 


act as a simple hypnotic substance and its effect may be an 
exaggeration of the natural sleep process. This peculiar 
property merits closer study. 

Rheumatic Diseases Unit, 


Royal Infirmary 
Glasgow. J. P. Currie. 


A NEW TECHNIQUE 
FOR STUDYING FAT ABSORPTION 


S1r,—Current lipid-absorption tests are based on 
measurements of blood radioactivity after oral administra- 
tion of '*'J-labelled fats. These methods are not entirely 
satisfactory. First, they differentiate poorly between 
normals and all but the most gross malabsorption defects. 
Second, the low levels of blood radioactivity affect the 
significance of the results. 


In all these procedures, the thyroid gland is blocked by 
iodides before the test, to promote maximal blood-concentra- 
tions. We made use of the unique avidity of the thyroid for 
iodine and took advantage of the physiological behaviour of 
the label. Since fat disposal is so rapid, the measure of iodine 
liberation from labelled triolein accurately reflects absorption. 
Large variations in thyroid function could influence the 
results; but this is compensated by measuring urine radio- 
activity over the test period. 

50 microcuries of }*"I triolein were given orally to 7 normal 
patients in the fasting state, and to 2 patients with the mal- 
absorption syndrome due to pancreatic insufficiency. Radio- 
activity was periodically measured over the thyroid gland, and 
urine collected over twelve to twenty-four hours. Percentage 
uptake, and excretion of radioiodine were computed as in 
standard uptake and excretion procedures. 

In 7 normal patients the total percentage of radioiodine 
in thyroid and urine ranged from 69% to 86% of administered 
dose in twenty-four hours. The average was 71%. In the 2 
malabsorption cases 16°% and 23% of iodine was found in 
thyroid and urine over the same period. The results of twelve- 
hour tests might serve equally well or better in distinguishing 
normals from malabsorption defects since the average of 4 
normals was 40%, with a range of from 26°% to 68%, as 
against 6°, and 10% in the malabsorption patients studied. 
Twenty-four-hour thyroid triolein '*1I uptakes were 6% and 
9°%, in the 2 malabsorption cases, both of whom had previously 
been shown to have normal thyroid function (twenty-four-hour 
131T uptake 40% in 1 subject). The average twenty-four-hour 
uptake in normals of 1*'I triolein was 24%. 1 patient whose 
thyroid had been previously blocked had a twenty-four-hour 
uptake of 1*'I triolein of 2°%,, yet it was possible to account for 
68°, of the label in the urine at the end of this time. 

Since a slower rate of fat-breakdown might obscure changes 
in iodine uptake and excretion due to malabsorption alone 
(especially in patients with accompanying diabetes) we studied 
several patients using intravenous '"I triolein and compared 
the results with those of the oral tests. 

After intravenous triolein in 1 patient with malabsorption 
38%, af the '*!I was detected in the thyroid and urine in twelve 
hours, compared with only 10%, after oral testing. 52%, of the 
label appeared in twenty-four hours as against 23°, after oral 
administration. These results in intravenous studies were 
comparable with those obtained in 3 normals and 1 diabetic 
in whom !'] label in thyroid and urine ranged at twelve hours 
between 30% and 45% (average 37%), and at twenty-four 
hours between 45% to 71% (average 59%). 

We conclude from our results that measuring thyroid 
and urinary '*'I after feeding labelled triolein is a valid 
and reliable method for studying lipid absorption. Our 
results also suggest that in patients with normal iodine 
uptake the estimation of thyroid '*1I alone after feeding 
labelled fat might serve as a simple screening test to 
exclude the possibility of malabsorption. 

MarTIN F. STURMAN 
Pau. J. Roscu. 


Metabolic and Endocrine Services, 
City Hospital, Elmhurst, 
New York. 
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GENERAL PRACTICE 


Sir,—Dr. Evans and his colleagues (March 18) have 
given a stimulating review of the problems facing general 
practitioners. It should, however, be read with care and 
some thought, for there are arguments in it, not always 
obvious, which beg the question. There are also some 
omissions whereby controversial statements or con- 
clusions are ignored, possibly from reluctance to put the 
thoughts in stark black and white. 

To agree that larger merit awards should go as a matter of 
course to consultants suggests that all consultants have an 
inherited right to a better reward than any general practitioner, 
and whatever fraction may be suggested by the Royal Com- 
mission is unrelated to this statement. Dr. Evans’s statement 
also implies a wrong view of the proper function of a con- 
sultant, which is to advise the person responsible for the care 
of the patient, and not to “‘ direct ’’ his colleague whose station 
in medical life is 0-667 (approx.) times his own! Most con- 
sultants still regard themselves as acting as advisers, and I 
would indeed be unwilling to belittle the support and assistance 
I have had; but this admission of mine does not give the con- 
sultant a preordained title to merit nor to its rewards. 

Having the good fortune to be associated with a general- 
practitioner hospital, I can fully support the writers’ views that 
it is a good thing, and not only emotionally, as I honestly believe 
that in practice even the interest and standard of efficiency of 
the local ambulance drivers is stimulated and improved by the 
active participation of doctors whom they know treating the 
patients they carry. The patient benefits greatly. 

In sub-paragraph 7 under Partnerships “‘...seem to take...” 
should provoke Hamlet’s retort to his mother: ‘‘ Seems, 
madam! nay, it is; I know not ‘seems’.” This paragraph 
barely conceals Dr. Evans’s feeling that he, and all of us, 
general practitioners and consultants alike, are taken for 
granted by the general public. 

If the authors’ criticisms of the capitation system are 
theoretically valid, they are based on sound premises and 
logically developed reasoning. We should therefore expunge 
the phrase “‘. . . at least theoretically valid ’’, with its suggestion 
of being invalid in some other way. If it is neither valid or moral 
to accept or propose measures which are not designed to 
abolish capitation, and if abolition is highly improbable, what 
then? When, as Dr. Evans says, our work has to be many 
times what it should be, we either bust ourselves or we must 
have a reduction in the maximum list with a very considerable 
increase in the capitation fee. 

The method of payment for items-of-service (piece-work) 
would, I believe, be the only just method, and it would also 
make the present drug bill look like pin money. Thus we are 
forced to ask for a higher per-caput payment possibly varied 
according to the age of the patient but not of the doctor. This 
should not be based on “ ability’, ‘“‘ merit’’, or length of 
service. If, as the writers state, ‘“‘ merit as such [which I take 
to mean ‘ merit ’] cannot be assessed ”’, how then can “ experi- 
ence ” be measured ? Length of service does not mean better 
practice. If the patient is allowed a free choice of doctor, and 
if this free choice is thought to be a vital, necessary, and 
axiomatic principle of the health service, then it is implicit that 
the patient is the only person possessed of the ability to judge 
merit and experience irrespective of the time the doctor has 
practised. 

In the summary I think paragraphs 1 and 10 demand special 
thought. If general practitioners were paid on a piece-work 
basis, by which I mean that they would gain an extra reward 
for extra effort and care, then the standards of practice 
might indeed be raised—raised by the rewards obtained 
through the judgment of their patients and the resulting increase 
in their practice income. But I think that when Dr. Evans 
refers to the raising of status he means an increase in the 
capitation fee with a few extra items-of-service paid separately. 
If a capitation system is the main method of payment, then, 
no matter what its rate, the standards will depend on the 


doctor’s conscience. Para 1 could well read: ‘‘ The standards 
(conscience and care) of general practice must be raised before 
a rise in status can be expected ”’. 

Paragraph 10 asks for a betrayal of ourselves and our 
families. In order to improve the health service there is little 
to justify a member of a nationalised profession sacrificing 
some part of his reward, which has already been admitted by 
the authors to be inadequate for the work he has to do. Such 
action would be praised as noble and soon afterwards taken 
entirely for granted by the public and the Government alike. 
Indeed the latter would feel even less need to improve the 
status of men and women who were volunteering to give up 
their income. 

High standards in any trade or profession will only bring 
their just reward if the customer is the judge and source 
of income. To ignore practical business good sense and 
economics is incompatible with high professional conduct 
and standards, no matter how idealistic we may imagine 
ourselves and our profession to be. 

Clacton-on-Sea. C. A. HAXTON. 

Sir,—Dr. Evans and his fellow-contributors have 
encouraged those who felt that the rather negative line 
taken by the leaders of the B.M.A. in recent years together 
with the report of the Royal Commission on Remunera- 
tion had done little to stop the gradual descent of the 
general practitioner into the mire of mediocrity, which has 
started since the birth of the National Health Service. 


The standard of general practice can only be raised if new 
entrants into the service are guided by trainers who have been 
specially selected; and the idea that the trainee scheme be 
centrally operated is an excellent one. 

All trainees should be newly qualified doctors and a period 
of six months or one year under a suitable trainer should be an 
essential part of immediate postgraduate employment, whether 
they wish to take up hospital or domiciliary practice as a career, 
in much the same way as every soldier must do a period of 
infantry training before specialising. This would give the 
junior hospital doctor and future consultant an insight into the 
general practitioner’s many problems. The present trainee 
system is a farce, and should be abolished. Good trainers exist, 
as I know to my good fortune, but far too many use the scheme 
as a means of obtaining an assistant at the Government’s 
expense. The trainer of the future should be a first-class 
practitioner, preferably selected from a partnership of two or 
three. His practice premises and organisation, and method of 
work, should be studied before he is finally chosen. He should 
then be adequately remunerated for his efforts. 

While agreeing that there should be closer integration of 
hospital and domiciliary medical services, I hope that there are 
not many who would approve of the new hospital staffing 
structure that Dr. Evans and his colleagues propose. You 
either work as a general practitioner or make the hospital 
service your career; to try and do a little of both would produce 
a poor standard in both. The clinical assistant and the general- 
practitioner specialist are surely poor inducements for the best 
medical brains to enter general practice, and must by their very 
nature be a sop to those who have fallen off the rungs of the 
consultant ladder. 

Surely a better way of integration would be to allow the 
general practitioner full X-ray and pathological facilities, and 
have regular seminars in which recent cases are discussed, and 
problems and mistakes thrashed out between the hospital staff 
and the general practitioner. Surely all would benefit from 
this, patients included. 

No one doctor can look after more than 2500 patients 
adequately. I am sure that most will agree on this. The 
capitation-fee method of remuneration only produces “‘ head 
hunting ”’ if the maximum list is set too high. ‘‘Head hunting ” 
produces multiple branch surgeries, and this in turn produces 
poor work. The doctor himself works hard, and considers that 
he earns his extra remuneration. 
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Finally, the packed waiting-rooms of general practi- 
tioners have become an inevitable, and to my mind, a 
primitive part of the British scene. Surely some financial 
incentive should be given to those who produce and run 
an appointments system. 

Leamington Spa. A. J. H. STEPHENS 

S1r,—Dr. Evans and his colleagues begin their article 
by emphasising the protean nature of general practice. 
They do not, however, take this as a warning not to make 
sweeping generalisations on the subject. 

They state that general practice has become a less attractive 
branch of medicine, and give several reasons. 

First, isolation from hospitals. I fail to see why this 
should be so, particularly in a town like Stratford-on-Avon. 
Doubtless, there are excellent hospitals within a mile of where 
they practise. Surely they are not barred from entering, visiting 
their patients, or talking with the medical staff? Why do they 
want to form part of a consultant’s team? Patients prefer to 
consult a doctor, rather than a team, even if he needs to seek 
other opinions before expressing an opinion himself, or giving 
treatment. 

Secondly, I for one fail to see what is attractive about private 
practice per se. Presumably its financial rewards are significant 
in some areas, however. 

Thirdly, the relatively smaller financial rewards, which they 
appear, possibly correctly, to equate with “ status ’’. Willingness 
and ability to accept responsibility qualify for status. If 
general practitioners wish to act as subordinates in the 


hospital hierarchy they must accept subordinate status. 

Most of us have direct access to some hospital diagnostic 
facilities. It is well to remember, however, that many of them 
cannot be exploited fully without consultation with the patho- 
logist or radiologist. 

Undoubtedly junior hospital appointments are the best 
training for clinical work generally. Are our newly qualified 
men and women taking full advantage of this training? Or 
are, as it often seems, young doctors from overseas gaining the 
invaluable experience spurned by ours? These questions 
urgently need to be answered. 

Certainly postgraduate education should be encouraged in 
every possible way. So should consultations with consultants 
in the patients’ homes—consultations properly conducted, in 
this age of neglect of formality and good manners, with formal 
introductions by the general practitioners. The discussion of a 
problem with a consultant colleague under these circumstances 
is intellectually stimulating, as well as helpful to all concerned. 


Barton-on-Humber, S. H. F. Howarp. 


Lincolnshire. 
SHORTAGE OF HOSPITAL STAFF 
S1rR,—No-one who has worked in hospitals or depart- 
ments trying to produce comprehensive service and 
accepting territorial responsibility will disagree with the 
facts and the opinions of Two Senior Registrars 
(March 18). 
Never in the field of human conduct has so much been 
passed off by so many on to so few. 


Harrow Weald, 


Middlesex. F. ALLEN BINKS. 





Obituary 





HASHIM AL-WITRY 
M.D. Baghdad, F.R.C.P. 

Dr. Hashim Al-Witry, formerly professor of medicine 
and dean of the faculty of medicine of the University of 
Baghdad, died on Jan. 17. 

He was born in Baghdad in 1898 during the Turkish occupa- 
tion of Iraq, and it was natural for him to be educated at the 
Royal Military College, Istanbul. He graduated there in 1918, 
and soon afterwards he was commissioned as a captain in the 
medical services and was posted back to his native city. In 1920 
he was appointed physician to the new general hospital, where 
he showed his aptitude as a clinician and a teacher. He came to 
London in 1928 and worked at the National Hospital, Queen 
Square, returning to Baghdad as professor of clinical medicine. 
During the next thirty years he was dean of the faculty of 
medicine three times, and on his retirement in 1958 he was 
appointed emeritus professor of medicine. Though he had a 
gift for administration and played a prominent part in building 
up the College of Medicine, his main interest was in teaching 
medicine at the bedside. 

He founded the Journal of the Faculty of Medicine in 1941 
and remained its chief editor until his death. Among his 
contributions, many of which were in Arabic, were papers on 
clinical neurology, the history of medicine in Iraq, and first-aid 
to the injured. He took a large share in the establishment of the 
Iraq Academy, of which he was vice-president. In 1950 he 
organised the Iraqi Medical Research Institute, which has made 
contributions to the study of many local diseases. In recognition 
of his work he was elected F.R.C.P. in 1948. He was a member of 
the International Society of Internal Medicine and for many 
years representative of Iraq. 

W.R. M. D. writes: 

** My first recollections of Professor Witry go back to my 
arrival in Baghdad in 1946. His kindliness and friendliness were 
at all times of great help to the British teachers. In his dealings 
with senior staff, technicians, and students, he was always wise 
and understanding. He made a point of asking their points of 
view and then of getting the best out of them. The position the 
medical faculty now occupies owes much to his administrative 


ability, sound common sense, and academic wisdom. He had a 
knowledge of the Iraqi medical student which few have 
possessed and he was a good judge of them and of his fellow 
men. In spite of heavy responsibilities, he accepted his local 
and international honours with modesty, insight, and a sense 
of humour.” 


Dr. J. DOUGLAS ROBERTSON 


D. D. R. writes: 

** My association with Dr. Robertson in his work on the 
establishment of normal standards of basal metabolism made 
me appreciate his outstanding quality as a medical scientist 
and as a man. In both these aspects of his life, he combined 
precision in thought and reliability in action with a good- 
humoured equanimity in adversity. But his most impressive 
characteristic was his complete integrity. At whatever the 
cost to himself, he insisted on a standard of personal and 
professional concuct which engendered in others both respect 
and affection. It was a privilege to have known such a man.” 





Diary of the Week 





APRIL 2 TO 8 


Tuesday, 4th 
West END HosPITAL FOR NEUROLOGY AND NEUROSURGERY, 91, Dean Street, 
W.1 


5.30 P.M. Dr. H. C. Grant: Chronic Meningitis. 


Wednesday, 5th 
Royal SOcIETY OF MEDICINE, 1, Wimpole Street, W.1 
5.15 p.M. History of Medicine. Dr. K. D. Keele: Three Early Masters of 
Experimental Medicine—Erasistratus, Galen, Leonardo di Vinci. 
(Presidential address.) 
8 p.m. Surgery. Mr. Amos R. Koontz (Baltimore), Mr. Rodney Maingot, 
Mr. W. J. Lytle, Mr. R. E. Isaac: Operative Treatment of Herniz. 


Thursday, 6th 
Royal SOCIETY OF MEDICINE 
8 p.M. Neurology. Sir Aubrey Lewis, Dr. R. S. Allison, Dr. William 
Gooddy: Amnesic Syndromes. 
ASSOCIATION OF SURGEONS OF GREAT BRITAIN AND IRELAND 
9a.M. (University of Bristol.) Opening of three-day meeting. 


Friday, 7th 
Roya SOCIETY OF MEDICINE 
5.30 p.M. Anesthetics. Dr. Donald Campbell, Dr. R. A. Beaver: Patient- 
triggered Ventilators. 
INSTITUTE OF LARYNGOLOGY AND OTOLOGY, 330, Gray’s Inn Road, W.C.1 
3.30 p.m. Mr. G. H. Howells: Dysphagia. 
5.30 p.m. Mr. Anthony Radcliffe: Surgery or Radiotherapy for Cancer 
of the Throat. 
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Notes and News 





KING JAMES IV TRAVELLING PROFESSORSHIPS 


James IV of Scotland is regarded as the first Renaissance 
prince in these islands to appreciate the importance of surgery; 
for in the first decade of the 16th century he established the 
body which later became the Royal College of Surgeons for 
Edinburgh. A society bearing his name originated at the 
meeting of the American College of Surgeons in Atlantic City 
in 1957, and from light-hearted beginnings some valuable 
results are now emerging. : 

The James IV Surgical Association, which is incorporated 
as an American company, has strongly international affiliations ; 
and Mr. David Marx, an American industrialist, has estab- 
lished its first travelling professorship. Mr. J. J. M. Brown, 
lecturer in pediatric surgery at Edinburgh, will be the first 
King James IV travelling professor, and is going to the United 
States and Canada this month for a visit of six weeks. Thanks 
to an anonymous donor, a second travelling professor will be 
able to go from England to North America later this year for 
a period of six months. The Association aims at having about 
a dozen travelling professors on the road each year. 

Unless he receives a personal invitation and expenses from 
abroad, it may be difficult for a middle-aged surgeon in active 
work to find resources enabling him to spend a few weeks in 
another country, and it is hoped that the Association will fill 
a gap. The Sims professors have contributed greatly to inter- 
national surgical understanding within the Commonwealth, 
and the James IV Association seems likely to increase the same 
kind of international understanding over a wider area. 


MENTAL HEALTH APPEAL 


On March 22, at a meeting at the Mansion House, Sir 
Bernard Waley-Cohen, the Lord Mayor of London, opened an 
appeal for £500,000, on behalf of the National Association for 
Mental Health, the National Society for Handicapped Children, 
and the Mental Health Research Fund. Speaking as president 
of the N.A.M.H., Mr. R. A. Butler said that mental disorder 
was the largest single medical and social problem of our day. 
The Minister of Health had lately said that with early treat- 
ment the number of mental-hospital beds could be halved over 
the next fifteen years, but this called for a readier acceptance of 
discharged patients by family, industry, and the community. 
This was the challenge of the day. Though the National Health 
Service and local authorities had to make the larger contribu- 
tion, the voluntary services should remain the basis for many 
things, such as training schemes and pioneer hospital and 
workshop projects; social amenities, welfare, advisory and 
information services; promotion of public understanding, 
sympathy, and tolerance for mental illness; and research into 
medical and social aspects of mental illness. This was an age 
of discovery and we were only just beginning one of the great 
romances of our time—the understanding of the human mind— 
which he put far above the conquest of space. Lord Monckton, 
who is chairman of the appeal, stressed that community care, 
the theme of the Mental Health Act, could only go forward if 
the community did care. 

‘ The headquarters of the appeal are at 125, High Holborn, London, 
(Aas 
THE PUBLIC AND DIABETES 

DIABETES is a common disease, but it usually presents 
itself quietly and therefore does not attract the attention 
accorded to heart-disease, poliomyelitis, and cancer. It is 
interesting, therefore, to see how public interest in diabetes is 
being successfully fostered by the Joslin Clinic in Boston. Here 
Dr. Elliott P. Joslin himself issues, to his many patients and 
their friends, a periodic bulletin describing new developments 
and projects, rather as the British Diabetic Association’s 
Diabetic Journal does in this country. His enthusiasm is infec- 
tious, and his ideals stimulate his patients not only to better 
diabetic control but also to financial support of such major 
developments as the Diabetes Foundation, Inc., Building. This 
now provides for the care and teaching of ambulant patients 


(at considerably less than ordinary hospital costs), facilities for 
research, and consulting-rooms whose rent goes towards the 
upkeep of the building. It is characteristic of Dr. Joslin that 
the opportunity should have been seized to ornament the build- 
ing with panels depicting landmarks in the history of medicine, 
with particular reference to diabetes. In collaboration with 
Anna C. Holt he has now produced a monograph entitled 
** Evolution of Medicine especially as related to Diabetes ”’, 
illustrated by photographs of these panels, which are the work 
of Miss Malvina Hoffman. It is clear that the choice of subject 
has been careful, and the artistry is very pleasing. The text sets 
diabetes in its historical and social context, while offering 
inspiration to patients by describing the achievements of such 
long-term diabetics as Dr. George R. Minot. 

Dr. Joslin has himself witnessed much of the most formative 
history of diabetes, and he gives first-hand accounts of his visits 
to Naunyn and Magnus-Levy in Strasbourg in 1901 and to 
von Noorden in the same era. Though the historical descrip- 
tions of selected events are quite short, they afford interesting 
glimpses into the characters they describe. Galen, for instance, 
recorded mainly his therapeutic triumphs, but Hippocrates 
reported his failures and the lessons they taught him. The lay 
diabetic who reads this book must derive from it a truer 
perspective of the continuity of progress in medicine in general 
and diabetes in particular. 

Joslin encourages diabetics to feel that they can participate 
in this progress by controlling their disease more successfully 
than has been done in the past. In Britain we could do more 
to emulate this type of leadership, and the provision of rational 
facilities for the care and instruction of ambulant patients, such 
as diabetics, would cost the National Health Service a good 
deal less than their admission to general medical wards. 


FACTS AND HOPES 


‘* COOPERATION, the very word is like a bell, To toll me back 
from thee to my sole self.” The lines are not as successful as 
those of Keats; but unfortunately the word “‘ cooperation ” is 
beginning to sound to modern ears as disheartening as “‘ for- 
lorn ” did to his. Last week it made another excusable but 
uninspiring appearance in the subtitle of a circular issued jointly 
by the Ministry of Housing and Local Government and the 
Ministry of Health,! urging “ cooperation between housing, 
local health and welfare authorities and voluntary organisations ”’ 
in providing services for old people. Everything that the circular 
proposes is sensible and reasonable; everyone would readily 
accept that old people like to lead independent lives and can 
most easily do so in small flats and bungalows built to suit their 
needs with the support of such domiciliary services as home 
helps and occasionally nurses, meals on wheels, and friendly help 
from voluntary organisations. But there is little information in 
the circular about the present inadequacy of these services. To 
say that the changes in subsidy proposed in the Housing Bill 
now before Parliament ‘‘ should enable every housing authority, 
the less well-off as well as those with adequate resources, to 
meet, in time, all the demands of their area ” is to take a long- 
term view that may seem a shade complacent to over-eager 
septuagenarians. Again, while accommodation for old people 
is still so scarce, it seems unnecessary to suggest that it is also 
suitable to be used for the disabled. 

Almost the only figure the circular offers is the proportion of 
people of pensionable age, which it is expected will rise during 
the next ten years from 1 in 7 to 1 in 6 of the population. More 
figures are offered in the report of the National Corporation for 
the Care of Old People.? Thus, though it was accepted by many 
local authorities as long ago as 1948 that 2 beds in small homes 
were needed for old people for every 1000 of the population, 
the Corporation estimates that in the United Kingdom there are 
85 local authorities which have themselves provided in small 
homes less than 1 bed per 1000 of the total population, there 
are 74 which have provided between 1 and 2 beds, and only 29, 
out of a grand total of 188, which have provided 2 or more beds. 
1. Circular no. 12/61. 


2. Annual report for 1960. (Obtainable from the Corporation, Nuffield 
Lodge, Regent’s Park, N.W.1.) 





